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JU'hC gre it Bl ir 19 a ronsUllation, i1hi>9\js|.« 

hU , It 18 p\s{\\ kno« 11 lioni tilt ''tVMi si IIS ol ivlm li it toi»* pc»n»te1la- 

ti u MNible M 

msts {*>< 1 . PI 1 1 1 ^ loin oi th( III lu in tin IkkI) hkI til imiL'* 

*iiiii in till till Hul till t\^u I irtliebt lioui tl i tnl« iiid C Utm Mdjoi 
oie r ilUil the poiutcr«», tu r nst i line di it/ii liorn ? to «> it 
piuiUind) viitl 'o till |H>li 9*ii» uliich is ibotit 09 

i'll fiom a I 7 In 1^<im r ^b* eoiivcx side oi tin tul is 


tiniudtu« ml tin 

C«issiopu4 IS ojipositt to the e^cat Boar, tin poUr star C**^*®P®*** 
Iviii^ b(;l«rt<ti them, so tint il a Imc be drawn irum g Ursds 


* The fulloN%mi a Tret, truisbtif ii ol all that p*irt of Mr la 

LsndcN wojk, >vhicL c'ln be o^tno t «irvi l to Iho^c, «tio bare not the 
atlvanC’^;^ of auy \ irunornu if m»tfURi^tiis, by wbteh they may mei^urc 
anftlcv, ur take ob»ervttion^ on thi. in4.ridia» At tbe «aina Mne, how 
ever, that I en4lv.ivoiii^ to render the ni inin.^ i prensety 1 could, 1 
thought ni>9i.lf At libenv to make anv small alteration, vliuh would * 
more clearly poim out the sense of die passage, or adapt n to the use of 
the Enelnh revter 
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i CU1D£ TO TRt 00*fSTPL1.ATtOV^ 

« 

Ihroui'h the pole itar^ it mil pass through the mid¬ 
dle of Cassiopeia This coo’^tellation consists of six or 

whic(i form a Yi Ofi as sooit describe it^ a 
i^^fted*oti Its b ick This description is by no means 
ict» but Iherr is little danger of any nii^tikt, because 
several of the«e stars sre of the second mugiufude (Fig 3) 
The little Beans nearly of the same fomi a» the gie<it 
Bitor, but the figures though paralUl aiercvcised Hith le- 
spovt to ope another Th^]iole star is of the dd nngintude 
at the extiemity of the taih the four next stais to it al^e 
only of the 4th magnitude» but the two last^ which make 
up the Mjuaie xie of the 3d, and arc called the t^uards 
These last aic m a line drawn tJirough the ceiitte of the great 
Bear, per(>endicular to its longest side 
Arctunis, a star of the lirst magnitude ui Bootes, is dis« 
Unt 31^ from the tad of the great Bear, and if a hue be 
drawn through ^ and a, the two stars at the extremity of the 
tad, it will point to Arctutus 

Win II the great Bear ts ou the meridian, Lyra and Ca¬ 
pri la, tv>o stais ot the first magnitude, me sicn, oue in the 
cn-tt, till other in (In wcM, in a line di iwn through the pole 
star, perpendicularly to that which [Oins the great Bear and 
C»ssio|wii Cipella is to the east when the great Bear is 
imdi r the )>o\ , and then, if their ulUtude is the same, it it 
limost equal to that of the htar 
Draco is on the line drown from « Ursm Majons through 
the Guards of the little Bear, between which ind Lvra 
m IV be obsened the four stars in the shape of a lorenge, 
whicli form the ht nd, the t iil lies hi tween the pole star and 
the body of the great Bear The hnc through the Guanis 
points to n Drtu onis, winch is north of 6 and south of ^ 
jti the luu, winch direiUd towards the pole of the echi)- 
tic 

This line produced n little firther towards / and « Dra- 
corns will pqss 1m tA'ecn fi aud « Ccpbei ^ f 

The line draaa ftom the pole star to Uiese two last men* 
tioned stirs lu Ceplicus will pass near to the tud of the 
Swan, winch is a beautiful object, and uever sinks below the 
» honxon of. Tendon 

The eonstslla' Hiving uow gone ihiough those constellations, which are 

idn iM 
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«Iiva}« «boTe ourthonsoot we will oe^t proceed to tfaose^ tbng rnM% ie 
which are visible in a winter'j'eveni&g ^ mDlo^ 

About 7 or 8 o'clock P M id the months of Jaravi Orba» 
and Febmarv, Orton la viaible m the aouth It coiut«ta of 
seven atars^ four of which are at conftdemble distances from 


each other» aud *in the centre of them are three others of 
the 2d magnitudei wfiich are much closer and in a straight ^ 
hoe This IS a very remarkable constelUtion and majr be 
^otily recognised if compared wtlb Fig 9 

The three biight stars lo the belt of Onon point od one Pleiades sod 
side to the Pk^gdes ond on the other to Sirms Smus is the 
bnglitest of all the flaeil stars, and is remarkable for its ra* 
diancy and brilliance it lies oo Ae soQfh-cast of Onoii * 
The Pleiades aie on the udirth-west ot Onon, and form a 
groop of small starsi which may be eaiilj diitiDgnished, as 
tliey he a little above the line drawn tbiough the three stars 
of the belt of Onon 

Aldebaraii, or the BuIVs eye, is a sUt of the first roegnu AMsharin 
tnde very near the Pleiades, and situated between them and 


y the star jo the western sboaider of Onon 

Pioc^on or Cams Minor is a star of the first magnitude, 
situated to the north of Sinos and the east of Onon it 
makes nearly ah eguilateral tnangle with Sinus and the belt 
of Onon 


The Twins are two stars the second magintode, situ* Gcmim 
ated about midway between Orion and the great Ccar« 

They may also be distinguished by drawing a hoe from Sv* Rigel 
gel (which IB 3 or that ot the four outeimost stars in Orioo» 
which lies in the south-west) through ^ the eastern star in 
the belt; since this will direct os to the beads of the Twins 
and again if we draw a line from ( or i of Onon to / and 
0 ot the great Bear, it wiH pass over one the paws of the 
Bear, and also by the heads of the Twins This same line 
* will croba the feet of the Twins, and will pasa^ieiy near % 
star m the eastorn sboolder of Onoa. feet of the 
Twins are marked by tour stars in a stnugbt tme perpendi¬ 
cular to the ^ir^^tion here given * 

The hne drawn from Rigel through y m the western Xsom, 
shoulder of Onon, will pass on the north thrOagfa^f a star 
gf the third nagnitode, on the southern bom of Taurus li 

B 9 IS 
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GVIPB TAB eOV^TlLLATIOKl 

h ftbout 14^ from y Ononib, or the same distance at which 
y OnooiH Iroin lli)^ /3» l}ie Dortliefti horn of the Bull* 
ifl also calleci Iht l^of Aunga, it ts of the gecoud toagni* 
tude* and iir the line drawn trom a m the taatern ehontder 
of Oiioii ihrou^i {laun» the sootlieru horn The eclipUc 
paHH<s1>ctwccn the two horua « 

1 he 1 ion ni be retogmaed b) the same stars « and 0 
in ih< Dear, which bcTve to |Knnt out the polar star 
Ihev are ilntant i(bont 45^ north of the Lion« whn h forms 
1 Urgi tnipr /lom, in which thi te is a ^tar of the first mag« 
uitiiili. called Regulus» or Cot Leonis, it is tn a line with 
Uigif and Ihgcyon, but at the distance o(% 7 ^ from the lat¬ 
ter £ »lsO| a stir of the second inai;intuJe in the 1 ^ 0 D*a 
tail, lb a little on the Muith of a line ilni^n from Arrturua 


to Ilf gu his It IS 24^ to the east of Regulus, and inaLes an 
c(luilHt(ro1 tnanula with S|)ica Virginia and Arcturus 
Cdnrfr 4*aiic( i is a consKiHtion of small ntarb, whiih are distin- 

lU. Ne1iUi<»os guish^ d Hith diflTic ulu ) hi nebulous star in Caucer is less 

aiiS UiicHi^' ^ p€tcc ptible tlian the Pliiaihs and we meet it nearly halt 

w ly bitaitii thr centre of (itmim ind the Cor Ltoiiis or 
iji the line wliicli {oiiis Iboiiow and the tad ot the great 
Dt ir I lom H the tnidrile ft ir nt the belt of Onon, there 
|)io< LuU a trim, whub is callid the Sword, it contains the 
Ncbuli Ahiie drawn thiou^h th( Swurd and the star c 
pomlH tow imK \ the southiin honi of the Bull, and beyond 
It to till mtfhlle ol Aunga 

Anngj Auii^ forms an irrr4'ular pentagon, the most northern 

star of whnli is CapeDa it is bf the fiist magnitude, and 
mil Ut found by dntwing a hue tbiongh and •, the two 
mosi liortlu rn st irs in the body of the great Bean 

AuiS, the hi »t of the twdve constellations m the ZodiaCf 
roi 1 st* pniiupiby ot two start irf Un 6ist magnitude, su 
tnilid near ont anothei 0, the more western of the two, 
H utcoin))armd bi y% ot the 4lh maguitude, which has been 
called the tii>t star in Aiie«, because it once tht neartal 
star to tlie4c|umo(ttal point This consti lUtion is in the 
same line with Ald< baran and Proc) on, from the former of 
wluch 4t lb <li»tSQt about J5^ ■ 


fenMi# The lielt of Perseus constats of three sUrt, one of which 
4Sof Uc sbcood mognitude* They form a curre with its 


convtx 
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viJt turned towardft ihi great Bear It might h4 
sufficient to mention, that they he ia tfae line druwti from 
the pole star to the I’h lades'^ bat they iftav also be found 
by producing a bni thnmgh Gemini end ( (fpella The 
line drawn fioui the licit of Oron t1 rough tideliaran (las^es 
through 8 the head oi Me<luM, uhidi PeiKOiis holds iii 
his baud ^ this stttr> ahicU ii also called VIgob la change* 
a!)Ie 

The Swan is a ^ciy remarh tble conatejUtton it forms a Cy^'nui 
la^te cress, ami coiftimno star of the second mngmtwie 4 
hne drawn from Ocuiim dirou^b the |>olur star wiU meet 
ihe Swpn at aboett an c<\uol diMtance on the opposite ^de 
at soiTK seasons of the year the) art both at the same time 
ahore the hoiiton Uu( wa shall hive adothei iu(«iiis o( 
distingmshiog this con^Ullauen» when vc aie dc 4 itttinted 
with that of Pegasus 

The square or Pegasus ts foirned by four aturs of the se* T ^ 
cond tDBgmtude the most northern is the hiud oi Aialr«K 
mods Ibo hue drawn trom a ami J9 ot tin gii tt (har 
through the pole ttar will pass miossthf tnt<hllco} these 
fOuratars Xiiae diuwti firom the Inslt oi Onoii through 
Anes will lead to thf Iicml of Audroiueda eA4 tliaan iinia 
the Plaadea through Anes will Uud to y ui the u mg of Pe 
gasos the other two stars arc to tlie west» the iiorthern is 
0 ond the southern a 


The diagonal drawn through y and 8 ]>asseK uu DO<th« 
west towards « in the tad of the Swan the other diugfinal, 
drawn through a and tin hr id of Audiomala, puitils iioith* 
east to the belt of Pcfieus, having hrst parsed 0 m the f^ir* 
die, and y mar the foot ol Androoitda tbeb<. two •itais (0 
aud 7 } areot the second magnitude, and divide the spuie 
between head ol Andromeda and tlie b^lt ot 
into thtee equal pasts Ihe line which connects them nf 
at fight angles to that whicli would join Ariv< and CdS'>io- 


constellations visible ma somuier^s eyodfilg do not xiic caniteltv 
posseia such ttrarigly distiogutshmg cliaracters as thoho,' 
which we haviojuit been deMSubing but a person who has%^ 
fooda luiself acquainted with tbcae, which may be seen in * 
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iltQtert will find that the knowledj^e of them will aauat bits 
very much in a^ertaimsg the reat. ^ 

The middle star* {() m the tmi of the great Bear it on 
the tneridiao^over the pole atar/about 9 o'clock in the latter 
end of May Since Vi^mia* a star of the iirat magnitude^ 
will then appear on the mendian to the* south at the alti* 
tudi of about 30^ 1 be diagonal dmwo through « and 

y to the great Bear will nearly pass throu^ this star* al* 
though at the distance of 68^ Moreover SpKa Virginia 
makes nearly an equilateral triangle with Arctorus and the 
Liuu's tail* from which it is distant about 33^* 

At this time ^so the four pnnupal ttara in the Crow are 
ahttle to the nght« befew Spica Virginie* Tliey term a 
tnpe/Tumi aod are situatedosn the same line with Lyra 
and Spica Virginia « 

If from i and yt tHh laat stars m the square of the gieat 
Bear, u line be drawn through Regulus» it wiU meet, at the 
distauceof 999 to the south* the star eelUd Cor H>dr«» 
The head of the Hydra is to the south of CaDoer> between 
Procyoii and Reguloe, but it is a little south uf the line 
which joins them This coustaUnUon extends from Canw 
Minoi to tlie part of the heaieus* which is sOuated below 
Sptca Virgims and part of Libre fieiweea rtsmd ttte Crow 
IS the Cup 

Lyra, a star of dhe first magnitude* is one of the mpst 
brilliant lo the whole heuveas The situatioa vRifb respect 
to Arcturus and the pede star is each* as to make nearly if 
nght angle to the east in Lyra 

TIk ^oitberu Crowu u a small oonstcl)etie&* situated 
betwreo Arctunisand L^nt it is near Arctunie> Bnd may 
he easily distinguished by the seven stars, of which it is 
cnm|>09ed, they ate arranged w a semicirtnlar form, and 
one of them («] is ol the second magnitude f and % the 
two last stui 6 lu the tail ol th* great Bear* uce la a prth 
the Crown* ^ 

The Eagle eontssn# a very bright star x»t the second tnUg* 
nitade, whuh is hi t}m soWth of the l^re and the Swan*- It 
IB ttsily diMiAgidslied, berunse it i« srtoateddMween B and 
y, two Mars of Uhc %htd magnitude* whfcb are veiy close 
end Ukax ii straight hue with it* 


The 
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Th« gr«tt c<rcW» which paucf through Rogatot and S(^icS 5cor^>io 
\ irgiuu^ IS nearly Hie bwoa% with th^>oth|>Uc» ond if it be 
produced to the eastward* ell*9c«t» the Storpioo* a remarL- 
able CoosteUation od aoeou&tof the four stare* la its b«ad> 
vrhteh ionn a Uige arch frea K*to & round Aiitarea* or the Anurct 
* Cor Sooipionis, w^ich isplsegdae a centre to them* One 
ef the ibqr stars is of the Sd nagnitadet ai>d Antarci is a 
bnght star of the first magnitsdev • 

The Bidetiee cootsi R t two stars of the scfoad cnagiittude» 
which form the twd scales ^ the hne which coMccts them is 
nearly perpendicular to that which may be drawn ftom Aro 
torus to Autareii and they he a little to the south of the 
middle of this line of dtrecUoo Tjkt som«liera stale is si* 
hiated between Spies Vin^inw eod Atitares^aod thebO three 
stars are all very nearly in theechptic Spica Virtpms n st 
<he distaoce of 91^ and Antsm at the distance of 05^ 

Amu tlie southern Kale 

Sagittarius is a constellation» which follows the Scorpiont Sifiiuriuv 
besitg a httieto the east of it It is in the Imci whicb^ 
passing throng Spi^s Vrf^nis and Afitarn^ ftHlows nearly 
the duecbOB of the ecliptt#i it contasns several stars of the 
thud msghitode^ which form a targe trapeziKp» two stars of 
whtdi» ^gstiier wtth two others, form a sccead trapesmea, 
perpendioalar as it were to the first. Ssgittaiius may be 
known By a Hne drawn throu|^ Ae im^le of the Swan and « 

Eagle Air it ts south of the Eagle, er nearly the same 
distance flwm-it as the E^le is from the bean b^ttaniis 
may also be known by thedisgonA) drawn from the head 
wf Andrmcda to • PqfM, the same line, wbmb prudaced 
towards the north t>otnts out the belt of Perseust 
The hne drawn from Antorea toibo p«de star peases through pphiucui sni 
Ophiucas, or Serpentammp and then thro ug h Hercules 
is v^hcf difficultto knoSr tbasa constri)ations» and therefore 
be described more particuW^.« Thebne drawn 
AnUrei to the Lyre passes near the heed dj^Ophnicmi* 

Winch w not far from tfiatef Hwicules, eodftealpi the toaui- 
east of it Tbi^ are marked^ two stars of tbe 
mtgmtude^saidlllelme wfaKfa eaeocots them pamts tp the 
Crown; it also pa nes thiwagh y Hemilm ht dm distance pf 
1 3 ^ fiom the he^ of Hercoles* $ Kercaiss mat tbe IhsUo^ 

of 
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9 ^ to uJ noith-east of y* the line drawn from jt to y 


4kprj€oin< 


V 


9 

pomUon tbc north toa Uercuha« and^on the soath^ or ra^ 
ther ioutiwveit, to * 8erpenfb» which forma nearly an equi¬ 
lateral tnan 4 (lo with the hepA of Herculca and the Crown 
The hue drawn Iroro the bew of Ophiucua to the southern 
tCAle of the B il ince passea through > apd « Opluuci* two • 
atari of the tjiird and fourth magnitudf^a* which arc At the 
distance of only from one another, and in the hne 

drawn peI pend teiilfr to that which was last deaenhed ) 
lica to the nortb-wnt of u and these two stars point on the 
soutliH»aat towards ( iq the wgatern knee of Ophiuotis^ winch 
li iron)« Thia same direction will lead oeax to »» the 
star III tlie other kneq of Opbiucim wluch is abouf 9 ^^ to 
the south east qf ( These aacne stars i uiid i pumt a lUtU 
below a Ser|ieuti8» and. if considered as one group, they 
would Qukc Rtarly an equilateral tnauglc with « Serpentia 
and 0 III the northcin sc de, 4^ north«weat of * Scrijeuba 
IS and 9^ aouUweast la i of tlic same constellation The 
duection of the^ three stars la aUo towards t aud « Ophi- 
uci, wtiich are II® from i Serpontis 0 qiid y, the two slais 
in the loatern shouldci of Ophmeos, are in the line drawn 
fiom the head of Ucicuica to the bead of Sagittarius this 
line p lises a little to the south-east of the h^nd of Ophi- 
ucus 0 IS 6^ ond y 11 ® from the head of Opliiucus A 
line diawi) through them would poaa hetweqn the two heads 
of Heresies and Ophiucua the hoe coimeeting these two 
heads points to 9 at the extremity of the tail of the Se^w 
pent, wluch is eftt of the bead of Ophmcua, The 
hue drawn ft am the moat east«*n ^ars m the Crown (whndi 
arc on tin side tpmed towards the Lyie) to • Serpentis 
passes b} the head of the Serpent, bHween y and 0^ two 
stdrs of the tliud c^agnitude ^0 i9 the moie western of 
the two Tlie western foot of Ophiucus lies between An- 
tar(9 and 0, the uoithem alar in the head of the Scorpion . 
the eashru leg la bciaetn Aotarea and ^ SagitUiii, 
il the higlieit aud moat weateru star in the bow 
^ Capiiccitn luqy ht found by prodaeifig the line diawo 
fiom the Lyre to the Eagle \bia line will tUrouj^b c 
and 0 tuo stars oi* the ihiid magnitude in the head of C^ri* 
cora ^ITicae stars are ooly from got another* FaitUer 

> i \ • • / 

la 
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ouroc TO THE <^ONSTfiItATtOEf#^ 

to the east by 20 ^ are two other atara, y and K fitoated east ^ 
aod west aboQC asolider tiiey cr^ lO tbe tail of Capncom 

Fom ilhautf or the mrmtH eo«tHem4^iah, h a star of Fomstbaut. 
the first iM)^itode« and lopoiaffU out b? a line-drawn from 
Aqmlato the tml of Capncom Fomalhaut hes about 
to the boutlj east of 2 Cnpricomt 

The Dolphin iw^fniaU coOstellatioo situnted about Delphlin]** 
east of the Ea^le It lonsista of a Wenge of tour stars of ^ 

the 3d magnitude A line draii n from the Dolphin perpen¬ 
dicularly through thd^nwldle of y« and j9» the three bUra 
the Eagle, will pass through t in the cttpeinit) of the taU 
of the Serpent 

Aquanns is found b) a line drawn ^om the Lyre through 
the Dolphin, and earned on about 30^, w)^h is as fur be* 

}ond the Dolphin ns the Dolphin is drstant from the L}rc 
AqiiBiius lies a little to the east of th s line A Ime diawn 
from the Dolphin to Fomalliant will puss entirely across tiie 
constellation of Aquaiius, audit will pass about midwu/ 
between s and 8* two st irs of the 3d magnitude, ui the 
shoulders of Aquarius They arc the most remarkable scan 
in the whole constellatiOD, apd are about 10^ distant front 
one uuother 

The Whale is a ^Arge constollation, situated pn die south C« us 
of Anes, 'and extending through a space, which is equal in 
length to the distance of the Pleiades the four stuis lu 
Pegasus A line drawn from ihegtrdleof Andioin^da, and par¬ 
sing between the two stars m Ants, will meeta star m lljc 
mouth of the Whale, which is of the Sd^aguitude, and 36^ 
from the horns of Aries A hue drawn from Capcilu Uiioiigh 
the Pleiades will nUo sooth of • Ceti A linn drawn 
from Aldebaruii through the mouth oC tl^e Whale wiU pass 
through 0, n stir of the gd magnitude m the tail 8 is 
42^ west of », and very neai the constellation of Aquarius 
Tha^’bquiu'e in Pegaans is alone siifficieoi io point out Uie 
WlnJe, for the iuie dmwn through tlie two most souther^ 
of these «^ars passes between Anea and the kqot of the 
Fi<»hes, and wjU meet the head of the Woale and the line 
drawn thmu^#tha moat eastern star* to the same square 
points to the tatl« Between the head and the tail are sitiN 
ated y and and bataesn i and the tailss e, a c}ian^l>le 

stau 




to 


eviDt TO tn cojrmtLATioifs 


^ tU^ wMcb M sometimes of the 2d me^ihide» end tomelmee 
quite ID Visible Ibet about half ira> betueeD • and o 
The Fiabea, Which tortA '\he »ign of the ZodUc» 

■re Dot a «very rensritabte Wiatellatiofl One of them lief 
on the south side of the square m Pega8U9» under « and y ^ 
the other is on the east of Uie aquarct ud betaeen the headi 
of Aodroineda ajtd of the ^ haW^ fhe star a in the 
^ knot of the atnng which joins the Fishes is of the Sd 

tnagnitudci and is the nost remarkable star m the whole 
constellation )t is situated m the line which joins the head 
of Andromeda and o the changeable star in the Whale , it is 
also 10 the hoe drawn fiom the feet of the Tw^nji through 
Aldebaran and produced towaids the west This stai (a 
Pisciucn] IS 40^ we^ of Al<lebarun» and mukes a trtangle 
lv>th a Cell and 0 or y Anet\a» which is right ADgled at the 
star m the Fishes 


Tbfe^ the 

Xc)iyttc« 


We have now given an account of the principal constel* 
latiOASi fVotD which the rest may easily be known with the 
assistance of a globe But it rou) be nccesMry to 4dd sonte 
directions for boding the pole of the Kchpti<, which n one 
of the roost remarkable points lO the heavens , and ooe» with 
which a person should be porticulaily acquainted^ who 
wuhes to becofite fkmiliar with the heavecd^ bodies It is 
situated m the constcUation of t)raco» if the ^roe Ime with 
y and the two sters io the great Bear» w^h^ are neatest to 
the tail I makes almost an equilateral ti^iwigle with Lyra 
and a Cygni» it n also tu the hue drawn from a point hatf 
way between the two eastcro stars lu the square ol the great 
Bear, and produced through the middle of the guards of the 
little Biebr 3^ bey'ood m Dracoina « may be easily knowD» 
since It u nearly to the same baa with the three stars of the 
siroe conateltatiot)> mat Led % aud f, which arc situated in 
the lioe drawn fipm Arctorus to Cepheus and Casmpeia, 
that passes betjyeen > and s Dmeoms oo the opfroaue 
^ide of the pole (it the Elliptic ^and s are near ^ one 
OQOther, and tu a direction parallel to the tad oi the httle 
Bear> so as to point to die bfwd of the bragon The mid* 
die star s is that, towards which the guards of the little Bear 
potnt l^aatlyi the pole of ths Ecliptic mukes a nght angled 
and (Losses tmogle with (he pole star and d4JmeJViinoris» 

winch 



11 


* USES OT lf^LZrl 41 LB ElVC* 

wbicb IS the moi^ northern of the guards* 

al 5 • 

The dtstiuicei of some of the inoet temarlibbU Ibced itm Dwtsnm of 
wiU g>rethe ueder a better idee^ the magoiUide ^dagresajlj^^^^ 
end are* theiefoie* added 



0 



Aretnrus to % yAy MatOTis* * • • 

The two outermost a to the belt ct 

30 

90 

0 

OnoD • * * •••« •• 

0 

44 

0 

The two stars to the shoulders of Orioo 

7 

39 

30 

Capella to Castor (« Gemiuorocn) 

30 

0 

0 

Aldebaiao to Sinus • 

45 

55 

90 

■ - to Capetia * • • 

30 

43 

SO 

.. to the westein shoulder of 




Onon « * • 

13 

47 

96 

Sinus to Rigel Ifi Onoots) . 

93 

40 

0 

Procyon to Kegului [• Letmis) 

37 

So 

0 

-—— to Rigel • 

33 

97 

30 

Regulos to Spica Virginia • • 

54 

9 

0 

Arctorus to Spaa Virginia. 

39 

9 

0 

« to Regulus • • • • • 

39 

40 

0 

Spaa VirginiB to Antares • 

45 

59 

0 

Antam to Arctorus. 

58 

4 

10 


80 

0 

so 

Lyra to Spica Virgims • • • • • • • • ^ 

57 

46 

0 

■ ■ » to A<)ttila • « « • 

...M fn til# tail £kf fK# ... » • « 

54 

03 

9 

0 

A 

The tail of the Lioo (/9) to Spica Vsr- 

wtr 

t 

V 

glOJS • • •«••••• 

S3 

9 

xo 


N. R*D 



On iU AdMtiigfs of MaUeobU Zufe, and ike fwfom to 

tplM tt majf kt af^td By Mu Cuaai.ES STLTEiTBft* 

ThMf NlCHOjtSON 

Sia, ^ 

,^T the time I had some eonterMiiofi viA yn on the fub« Of the aw et 
jtet of aisfleabte rise* 1 was not aware of all the advantages 

possessed 








^ vku 07 UkLttA^^t ri^€ 

polled by that netalt though I cptrid fully spaak to iht 
Ucihty ivitb ^vbioh it could be iforked into vessels aoJ of its 
^pphcation to ^tber pArposet^ 1 was lUU, for want of longer 
exporienci, not decided as Yd its changeability when espo^ 
to the actiqn of water and a»r» , 


Zinc inielit be 

Soppoted ea> 

l(jy wdable 


From tbe great affljuty which nne jr sseases for oxigen» k 
mrght be cxnected to oxidate viiii*grea^2vidity, and oo that 
account bo reoderpd useless in tbe sitoatioos above alluded 


Put It linos io, but| to tbo astAniabmoot of roo^t tbeonsts, the contrary 
pro\e^ to be the case Many spLOimins of stuc, both id 
( lie state of sheets and wire, have betn exposed id the open 
air. as well as in damp rooms without uodergoTng^ny other 
change thao that of colour Indeed U appears, that*a picco 
of polished ainc will lose lu lubtre, and a^»un»e a blue gray 
colouif when espoSed to a damp room foi the ^ce of n few 
exeept super- An oxrde is formed upon the suifjce, winch, 

icjdllj of an impercepttbic thickness, is so exceedingly hard, aii<l it 

thf same time lo insoluble, that it mists all the futart at- 


l^sinffccted tacks both of the air and of water 1 roiu nuiBerouvcKpc- 

nments I have ascertained, that copper is much mpn bnblo , 
to waste than ainc id sea water, uneven in strong solutions of 
munateof sodo* Iherefiamvjt be therefore a doubt of lia 
ready application tdih4 sheathing ol > 

1u superiority For tho purposes of rootiiis houses, ibrmlos eistcms. 
topper for va- punips, pipes, &c , it possoMCS mioy advaaUges oveii lead 
nova purpMir and copper In the firvi placo it is equall) durable with thosd 

metals, uiihout possCktung any of tbetr deicteiiotis cdectfe It is 
also clp^le of being laigied and s<4dered with the same (bci- 
lity as sheets of copper, lead, tiuned iron platci, and may be 
uorke^to advantage equally by the brasier, the plumber, and 
tlic tmman. ' Itshttle specific gravity, which iv to that oflead 
as 7 to lit compared with its greater strength, which is Id 
times that Of kaclg gucs it a decided advantage over thi^t 


V 

Cenr raf use uf 
Sheihtew 


metxl in point of price Allowing ibe sheetx of ziut^ tfi be 
only }th the thickness of lead, the sioc will comelfi at one 
third the ^ce of that^iuefal Its advantage in a simiUr 
point of view ever copper wilUmt admit ofgi question 
1 be sheets are generally niade 2 feet by and can be 
idlMladthiq as & ouuceeto the square foot. 

« Slice n 



llACniHS 7011 PATXTEftt OXifSIS 


If 


^ Sheets or wirp of iitic may be parchued of Mr« Philip 
George of Bri»to4 or of Mc6kF$« Harvy aod Goldeoi 98» 
Iloupdsditch* Loodon Of may alio*l>e had* vetselt^ 
aiid uien&iLi of any form the roof* 

ing ot hous< b* or sheathing vesaelij with sine • 

* By giving the ai>ovc# place in your much esteemed Journeti 
you wiU muwii » 

Your obedient serrant* 

CHARLES SYLVESTER 


P h ffbserved some time ago in yoUr JoUrnali cxperi- 
mentfi by Mr Davy on the subject of the production of the 
muriatic acid and t^xid alkali by galvanism* in which some of 
my former experiments were alluded to i* I do not tbink^Mr* 
Davy IS decisive on the subject and have not a doubt of vef]^ 
»oon cunfinning all that I have previoutly asserted 

Shield, Nav 1S07. 



Dercription ^ 4fr. OAria'a mpnjved Haciutt far PgtMien 

and Glaziers^ 

The frequent accidents which happen to painters and Machine for 
gla^crs* from the uustcadiotss of their machines* and the 
consequent misery hi ought upon tbcir families* stimulated t«rv 
Mr Joseph Davis* of the Grescuot* KingftlaDd Road* to en«* 
deavour at their improvement Hio result was the tUftchina 
delineated in plate I* which coay be made perfectly Am and 
secure* without oocasiomug any injury to the tvainsooliag or 
pfU|it In those cases however, wbeile the bottoms of the 
l^^adatv^ are Aush with the Hoot, as h usohf ib the best 
apattmehU of modaro houses* pcither the coaatff; machiAor 
nor this with the imp>fovcment latended |br 
be applied but Davis hgs^ohtnved an ndditioDBl piece 
to be used on luc^ occastens* wbieh re&deft i^e^ygUy secure* 

e Prom die Tftfl» cf tlwSOsislf of A/W IbrlMX^p* Ub 

^ I Tig 



OK Tut ATTEACTIOK of StrSFtCES* 

DcKnption of 4, plate I, Repmenta the marhinc the pert a h 

gl«afen» uhieh!» pliccd on the outstde 
macluna of the window u AA'EdJitionat moving puce, which 

premea agaioat the iitsije &t the window frame, and u Lrrought 
nearer to, or removed lerther from it, by mcane of the m^e 
•crew c, and lU bandte d 

^ Fig 5, Showi the lower part of a window, and the manor 

in which the movlog piece A, including a female bcrew, &<' 
AgaiMt the in^rde of the window frame 

Fig 6, Show* a crova bar iniroilucid < i place of th mo\ 
piece last meotioncd, which liar cNtend^ (n^m un wn iuw si ‘c 
to the other, and explains how tli< m*i(h >ic m^iy u u^cd, 
where any itguiy mi ht an^ from rt wn ^ titi awving pn c 
m the centre of the rcce>^ oi tin n *( \ 

Hie general improvement oi i (S f' e of a dCrew on 
that end of the frame which is imHivi (he nunne, * which 
keeps the machine steady and i n trtd of rhe two upright 
irons, which are put through holes i ha rJc *> (he top plank of 
the machine, tn the common mode, and which occasion the 
machine to be very unsteady ra use, and liable to accident 
There are two blocks marked d, d, in Fig 4, which may be 
occasionally put in, or tnkco out, addbrding as the stone work 
under the window may require 



4V 

Earner to oome ObHtrotiOH^ of Dupan m tif prettMded 
Jdroctwnqf Stt^ace bttwttn OU and 6y J Cae* 

eaooai j>a Feato, 

On tpmds on XKLR Dispan, a celebrated professor of chemutiy, imagines 
rnwpt^pr^ that the pheoomenoo of thb spreading of ml on the surface of 
serve (be»l» water arises simply from an effort of Iibration between two 

bodies of «wery different specific gravities, as oil and water 
different fravi- gre ” A drop of Oil/ effyshe, falling on still water, is a 

sphere composed of eatremely movable pitticles, disposed by 
^ti difftreace of gravity to yidld the levri to the water, and 

• Aonsles de Chinbv vel LXII, p 6d, Apnl, ISOr 

couse qu on tly 



QV THZ ATTRACTfOir OV SORVAdES 

^on$ 4 'qutntIy to apply^tsclf to the whole surface m a verjp 
thin atrUom At the instant of its iall the ^rop of oil di)« 
places a volume of uaKi equal to it« fixomentum But 
picscQtly, as the fluidity of the wti gives its particles the fa¬ 
culty of gliding one upon another, the reaction of theeratar 
*bAvmg raised the Jio|^its paiticlet, flndifig no obstacle,$lido 
doun on all sides %wtb rq^diiy, till the whole is raduc^^d to a 
\it\ thm stratum Ihii^ in this fact there is nothing, that 
the pntcnilcJ aMnily of surface between oil and 
ter on the cotitnrv, iiMeiMl of an application or reunion 
k sui iie, Uireis licr a diviHioii and a separation, iiuce 
'k tl < u *oi lul, whirl s «pM'id upon the water, divides it« 

• II II inin'nif'U ol others'* 

'.M dl hi. li I ttu tsof the professor, it Thu eppoial 

I u. U) 'n fl It III I uiauoii js stioagly contradicted 
hy thr f)ct^ ii ^lui h b founded^ 1 have adduced se- 

M rd rvpcninents, i>f i» uueried m the Trantactiona 

ot the Italian Siu iiy ol M'tnces Vols Xt and Xll, which 
show, thai theic is a pkifswaljMCCp by which the spreading of 
oil on water, and on othci fluids, is determined With these 
piotcssor Dispan could nut be acquainlcd, otherwise bu 
would have refrained fiom giuug his explanation of this pbe* 
nomcnon. 

I would ask Ml Li^pan, how he accounts foi the spread Itisnot 

innof oil vn water, who the drop is not let fall upon it. but ihstthe 

, r 9 should 

cautiously applied, ulout ' iu% rnt least impression upon fan,sossie 

the water, so that i » Uitiun i pioduced, that can over¬ 


come the affinity ot l 4 iiou of the oil A drop so ap- 

phed certainly spreu cuiiipUtoly, and particularly if the 

Mater expose an e\tensive surface It will be still luora dif- Jutaefspwpt 

ficult for him to explain, how a drop of the nulky juicp of 

apuj^, applied on water 10 the same manner, spreads over li 

in the twtnkiing of an eye, and coaers it with a very thin pel* 

kcia, or even why a small quantity of wheat flour, or any Fsrmaceoas 

other fecula, thrown on water, lostead of faib^ to the hot* P« 4 ewt 9 lha 

tom, spreads on its surfatc Tbtip is do Iibration, nt) eflort, ' 

no reaction of thw wiler here. It appears to me, that U>eto 

Acts are much better explained by the principle I have eoa* 
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H TOt ATTRACTION Of StJAFACRS 


Tlteoil colkrt 

Kil'tiKJtiJ irtfii 

<If<»p5 no tigo 


b]r&hc(i in the tno pniM^rs fllraicmcntioncd, thAn b) the mcc^fi^ 
Dical operation injiigiiKd by Mr Disp/n 

1 know well* (h it ibi drop of ml bu iks, after it has ^ptead 
upon the <\aicr, and tbit it culiccis into other very «mill 
drop!} but this does not binder the spreading of the oil 
fjom being ocCASiontJ by a four. wh| h has compelled ft 
to (IiITusl Itself over tbc aurficei^^ffnu ditoic icted for a 
moment 


ThatsiiiUe But it 19 not truo» tlinti it, iftci the ^pleading of the firs* 

dor not^** drop, a second and a thud be appiud to tin. suffice of tin 

ipr wiUi, they do not sprind like the hiM, because the) find an 

i' tanrt'^i/thq t<»ihi*r inovcinciit, and to tilt ir gliding on ihc wafers 

former,'.iiaeu in thi fr igtncnts of tin diop of nil» nhich was before spread, 

varlirtefroni occupied its Miiface foi thi pinmiintnon Joes not take 

eJ phice, ihougii the drops be appiud fir fiom the spaceoecu* 

pied by the difiusion of the first drop» ind though thec)t^ 

flisisted by a lens hue pi esiously ascei tuned, tbit the aur* 

face of the Wilt Cl H lie< I om evety obstacle in the ptace 

tosihieh the drop of oil is afterward applied 

O)rnoor<mc1e I Could piosc to hinr likewise, that tUeso obstacles are not 

U)thi. Rjifead &ufTicieut to present the diftosion of fluids and other substan* 
t)f Chejmceof , * i i_ 

ipurge, which th it spread Qn watci Let a drop oi oil spread user tbe 

im|HU u III A surface ot some walei m a ffobU i> nnd when it has completeljr 
|lob«lc to one ^ _ 1 y* . .. 

»i(U^ eosered it, apply i drop of the juice of spurge, this fluid wul 

diflusc Itself escribe surface with astouisbing rapidity, though 


•rof flour, 
wliicU co1Uct> 
theorl in 
'Sutv undJl It 


tliL surface is ahead) occupiid by the oil spjeod on itbpfojc, 
and, displacing tin oil, will lorci it to aceumuUte m one or 
two drops iigaiiist the bide of the ghibs It wiH bo just the 
same, if, instcod uf the juice of spuige, a little Sour be op* 
plied to the water^ tot ttub will equally spuarl over the sui- 
face of the staler, end the oil will be obliged to unite into ^ 
Single drop or globule, ssliich wilf bjuk under tbi Souri that 
occupies the suiface ^^lat other reason for tbeso pbeno* 
jnena can there be, than the force of adhemon between the 


suffttCc ot tbe watir und tbcwo substances? 


Adhesion ^ 4 s Lastly 1 have to nbbtrve, that I noter ofiacrled there was 
Mime proper- anj thing of chcmical acuon in this phepomcuon I only 

paper on the attinction of surfaces, Vol XI of 
taiMi affiiiijty the Italian lunsoctions, tbut tbv force wbicb natural plulo* 

fcopher^ 
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EDiCiKAL TKO^trtrttt OT PLAHTl 


t kw folitar; &milics» b*ii from all that compose the 
able Lingdom c 

Ar^nmeau for He comioencei w»tb esUblishmg the general proofii» th%t the 

medicinal pr<^rtje« of plante are aaalogoos to chetr external 
formt Ln fact do one will que^tion^ that the property of 
medicines depend on Ihetr nbveicaj^ponstitmioa or chemical 
^ eompostnon but tn orgaoiied bodies the nature of a produc* 

tmn 19 determined by the form o( the oiy;ao8f since the tame 
alimeoa, digested by different betngi^ afibrd diffirrciH reauUi, 
conaeqoMtlj the prodaoiiona bear ftome i elation |o tbs forma 
lliii reaaoniog is applicable to the vegetable kingdom^ though 
its clattificatjon ii not denved from the oq*atu of iiucritHin^ 
bat from those ofreproductioa^ for the natural clams deduced 
from one function nrcemrily agiec with those deduced from 
anotber function 

Obsemoonr These general inicrencea are confirmed by Uie observation^ 
w^ioat^coA* berbtvorons animals fieqtiently avoid or seek alt the 

plants of the same ianity that thoea, which seem deter** 
mined to feed onl) on a single plants frequenUy lubiait to eat 
plants of the same geisui^or of the same Atinily * and tbit para* 
aitic plants parncularly fungiiaasi dispilay lha same preference 
for certam genare, or certain families. To ib» may be ad« 
ded| that several foreign drugSp which were foraMrlyeuppoatd 
to be the production of a Magle plaot» hare been feuml on 
inquiry to bf forumbed b) stveml apecieaof the same genus» 
and that with raepect to indigeuoui aieaplea it is im new rtnng, 
for ipecMi of the same gesius lo he sehsimiied fot saeb Mbrnt 
And wt, may observe, the nsrrattves ot iravdiers letom ua 
that plants of tbq same bmi^are oftmi employed for timikir 
purposes in countries remote from each other 
c»* Kotwitbstandii^ tbeso SssertiMs which the au- 

rcptidav > ilior supports by S6v< rai miM^lcs, it cennot be denied, that 

v^etablcs very ckm^y atlM present very etriki^ aaomalies 
la order to estimate tbp nal weight of these, the author takes 
a leview of tbo^les of companson between tormi and pro* 
perties, and tbis w the paH of bts woit that displars 
Aoeelt) , 

a«ieml]in<s ^ Itt the drtt place he observes, that, though we ai range 
jami- ipcctss Under geoera, genera under fuailevi and families un- 

der 



MtoicivAi, tHonnrm of ptA^Tn ^ I9 

io-a ori»fi)f9o manner, thpgmt^are far from be 
ing fleparated frcmi each other m an eqwl ^^ree Ihuft in 
cc^ln raitfihes piknts dift rfroio each other h> fhgbt 
cafiona Mtly, Krlnh In efthees they are Mtingutahe^ bv more 
.imp'^rtant eharactenjtics Theanatogy between thetr pft>pcr- 
tiei may be premitnett to be pipporttona) to the analogy of 
tbcir etmeture 

9 Secondly, rt n contrary te the tpmtof the method, to Similar organa 
eompare the propertm of a gieeh organ, or a given jmee, 
mtfa thoei of luother organ, oroaoiher jnree This however should be eonh 
t-ne of ^ moet fnqoeqt caaiHi that bate led to mistakes 
OD tba question In this diecumion the author introductt fay 
the way tome new vkm respepting the atraeturtof bulbs, 
the body of whtch he proves to be in reality an abortive 
lUlk, ar^ not a root* 

9 II 1 C circumslaneet of tbh age of a plant, the season in Adventineei 
whtch >t IS gsthered, the wl in whieb n has grewa, and the Jh^iSbrs^ 
degree of light to whmb it baa been ejtposed, are se many Ur 
oaMs of eficmr, that areto beavotded ta tbe compansoo 

a iJneqatl mhtHiies or meqnal covafasnattons ot difrivitt Ibmciploi 
prtacfples aiw fonnd tn the organs or jwees of oertmn fami- Jqa jnr"m»xLd 
ties, and hi ibeee families several of the most apparent ano- cr woiubiued 
malMSoeetie* 

d in the eonaparHea of psoperties, we elioeht pay ettee- of 1 re> 
tion to the dsffereote that may exist moileot i.xtilicnng 

jmi {ne^mnag a tUwgt fer these orcemsUiKee tiwqeenlly 
hnva m mack Mu e e ce m thfH f roperlies as t^Tir intnnsio 
nature* < ‘ 


•ff Wo ehmlfd fxrhide from the tomphtioa fhe mrchairtcal Aoculsnul 
II . » >. ' - t QMsiiucs must 

or acpdental properties, that arm from circumstaneos tnde* be excluded 

penmnt of the truenamre of sohstaaeee^ * 


7 Above eti wr should most Mrapuousiy bttend trot to the ^be 
result of the ap^esrlmA of a iwSiam,.^ to its Dd<Udo ot act- ^n^aTraode 
sag, for vnc d teioertfwrHa» rorcuHtywcttm^rHlfly according atnuntobe 
io the organ to #faicb the> are applied, or4be eeseia wbicb 
they M adamisteiW, and the tonmry 

Af^er laying ^oan those priaciptes tiie author takes a view 
of all rheJatuiiies, Shat caoipost the vegetabk* Ltngdom ; and 
dotaiU 014 pupirfies o( al) the pianu that beio^tuebdmi 


C 2 


lucludinii 



AVitTsts or LiiriiTb 


ao 

Mr vorie 
• cftoipleu 
^ttw of the 

ppopettiis of 

vegeuhles 

Of 76 fimilies 
AJljf liMle 

eifljjkd ift 40, 

emi notaitU 
jn 2J 


I 

including not onl^ those tb'it aic admuted into our European 
PJmrmacoptoiASy tiot those that me oiuployed mcdicinailer by 
the inhabiUnt^ of any pait of the globe In tbi^ rcajsect Mr* 
Dicandcilc'K «ork gives a complex and welboHical di^>!ay 
of the piopertieiuf legitables and the lesult of this eahibj* 
tion IS, that, of seventy s^x families, ttopiopeiticsot which 
are kaowoi theie are thiity-eoYen where the law of onalogy li 
violatedi twenty^^three wlioie it is compU tclypret^erved, and 
forty«aix in which it it obaervalU with a aQiidl number of 
ejtcepUoo*. 



VI 

the StditUe, er Icsvhte, hfUTaere Tnowiia* 
Marr tmd BwanaaaDi** 


Lieoliia of 
Sum 


AosTrud Oy 
XUprotb, 


and bj Heuo 


Little tnaJe« 
foui to teldt 
sper 


Its usual form 


HE laadife wai fbond At flyat near Whldboeb, In 
Slina, nai vAVrward hi tkt ttmots of WlAnmach* 
If enstadt U ts sufficicutiy known from the works of ran* 
owf Dineralogtate. Some dene after a mineral was djacorered 
in the roantry of Salsborf, wbicfc waYoallOd moliite, but 
baron Moll baa gireo it the naoie of Hiderite, on aecoont of 
ita acknowledged ideoti^ widi thu fMtsl aooording to the 
reaearchea of Mr Moba. 


Thoogb Klapwih found to the lamrirth of Vona ailmc, 
ainmme, and uma, be mid not aaccrtu ^leif p rO ^b lf iena, 
fsom thesmallaeia of the qnantity be bad to mmoIIMa An 
analyaia of die nderite by Mam ek a ek^, and 

0 JO iron e 

It IS strange, tha* Meatia, ^Utprotkf Eetoer, and Mohs, 
sbowld fancy there a 48 a great wiofy Isetweea the laauhte 
aud feldt^mr, aa ak slp aia 'abowa thliA a^At^ to be very 
slight, and tbat betveea tWrtr cryttattntiooi and oonteztnro 
IS equally so 

The moat osnal form of tbe kaobte law regnlar octaedicn 
with troDc^od e<%ea, patoog to tbe regular rhomboidal 


A d« Chuaie, VoU LXI4 P» Aprd^ 1i07 Abridfid from 

GahlcDA Jjitfoai by Mr, V^al 

dodecaedron 
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4odecttfidron The ftcc* of the octaedroo make ao aogle of 
lop^ W' those of the dodecaedion av angle of WO* 
oad the fortner cut at 09 aogle of 144* 44* ^ 

^e sevoiil siMlUtr face* were obaervcd, which were 

not easy to determine* becauee Uie tpecimenft were not 
yerjr distinet 

It 19 not imoomrion to meet with fluttcned qnadnlatcral Vtneoetof 
priam% the fecei of which form anglea of XOI® 04' 

70® 30'I auglea that occur iQ.ieveral mmcmla, particulpirtjr 
in the calcarwus epar At the^cxt/eiiuuea of tbeae pnimt 
Wttie iac^ lu greater ctf lest numhcft which we could not 
ascertaiiv 

Aa to lie contei^tuie# we cojild not find it epht deciairelf Natfisnle 
in any direction 

«.p«ct to its cry^talLwtion Mcmht coaporpi onV «^lci tte 
witb.tl>c >puielt«s Wilt Haoy cl*stwthe ceylaoite 

or pleoiwst As aoalyais ^i^ms u» tt tesembles 

lu Its p«lj,, yf n^st «»DBid«r the® u 

TbeftHeWM^H b coippe a tiye i®«lywi of . . 


X 'I 


* " ’ 6r ihe ft,',. 

'ortte 4^w 
^ 


Alnuh^ * * * * A(S# ss 

Magncia 9*4 9 79 

(oatfaB 

Oind9ta|hWi««^ 

Oxide of chtotte 9'S9'' ^49 


vf Kj»- vpiict Trwnxw 

r^' Da^ * 33 ?^ 

69 66 

M9^ » 19 

^8 10 
*0>9M 8 

i ^>9 


Conpartuve 

mijw 


We 6ivd tfa«tsliUD>B« pBited m& wgatMX mq^be ^ 

Mdered ts the wjpitisl part itf 

As Mr. Betol^ tqyk ppoB hk«i^ the aw- 

rseters of the ^liSe. Mr. l^qBMiedorf otteoded more 
partitcularly to tha apriyeil.' H« pnatfdid u fellows. lu wtlriit 
A A biudred {ppipe of sidanla oalcioed m a c-Jc&ied 

covered crocibld lost 5 gratBS- of Aev wem^ The fine 
blae colour had diwppMRwd, sod ww fihsogadl to a jellfwvh 
white 

/ 


B Tht 



ss 

B The olcmed rotnewl wm easily groopd, ind did not 

scraicb the agate mortar One hn«<r«d gra a» •'«» 
to a red beat «Ah 400 of cmwtic aoda, and after a 
non tl>ere semained a maw, which, diffused in water, afcrfed 
a turbid aoliitioo void of coJouN Thu wa» wpenatniated 
with monatic acd. eraporatad and rjdmolwd lo bo^nK 
sae. precp. water, when «1« wa. prenpiUttd ftopi it, wbid. w«gheij 

10 grama after caJcmation 

C The bwlmg liquor aaa precipitated by carbonate orBode 

, D TTie precipitate, conUinmg m ither ^ane nor yttr», 

N-^lu,.ne« m a l.a.vmm of cOuatic soda, which effected a 

putial solution The spongy, insoluble, brownish red resi- 

dtiam W4« •pftft 

E The soda Iixivmio (D) wa» sopersutumted with mun- 
kS".t,c.c.d, „d.h.bo,l..g !.,«» 

fktie >cil, onti f The white precipitate, after somcieat elatrwtioo, 

*'*’* and being rtronglj calcined, left 66 grama of pore alornilie 
F The reddish brown residuum (©) dissolved entirely in 
monatic «dd The wUtmo oonoedtratml, 

cessof«or.tt.ca«dot«..ted««llaaiil«*w. 

centrated sirtphunc acid was then poured». which threw 
<tnwB a white preawtBte Thie-waa washed seferal ttaw» u» 
lid water.'aJSteoed. after wb«h 6 gmiDS of sulphate of 
bme, being equi^nt to 9 grams of lime, 

n. fr™. G Into the hqoortrom which the Ume^been^p^ 

Oxidsof iron ^y^tash was pa«od, and th. pmAp.tate 

produced conUiwd 9 6 grams of oaidawt itm. ^ ^ 

H The liquor decanted from the ptawaM *f potash was 
mixed with carbonate of soda, «.d kept s«*.. tl«i hsilmg 
A wtete sflbetanea feU down, which, aftor cateoabw. con- 

Bistedofia grams of magnesia. 

».po„. On. P»» of «» »•'“»* *«- 

part! takied 

Sgeie... /...•••I* W' 
i^ahbio* .♦■••’•6 (B) 

fjjMw. ■* 

Oxide df Ittm • rs (O) 

1-o*r . lA 
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No jrluune or 
ftini 


nted 

Liai« 


Oxitle of iron 


Magnefluu 


The 




ON PASFABII^ FtrBE BAETTCS 


S3 

Tbe blue coloor of the 'lostil eppeeit to be owing to the Blue colour 
degm of OEidftUou ol the iron, and tbiv is so much the more 
probeblOf as Mr Kuter bos aunoonoed the* eiciiteace ot a 
blue oxide iron. • 

It IS true Mri Guytoq has dufiovered also a blue suipburet sulphu- 
of iroQ» to which be /stnbes the colour of lapis lisoli but ^ Guytoo 
in this ease perhaps the lotphar nay serve to produce this 
imuitnum oi oxidation Besides^ direct eapetimenU on the 
laculite have coemuetd the author of this memoir» that 
it does not contain tbe least trace of sulphur or sulphuric 
acki 



TH. 


On thf PrepnmUtM BaryUs hy Mr* 


N a note loserttd m No 163 of tbe Auoalea de Cbimia^ ^ Arcst^ 
[see Joimuil Now Jfk p» M], on tbe deconpont^n of acetate process for ob 
of barytes hf means of soda» Mr d* Areet points oat as a 
lOore economical and certain procesa for pracunof pure ba*- ^efenbis to 
lytes, to detompovc any barytm saJt» ptrtiealarly tbe mu- 
nate, by a caoatic alkalu 1 conceive bowever* that tlie pre* 
fereooe he gives to this process over that more generally 
eroplojOdf namdy the deeompoMUuo of the nitrate by means 


of heat) is not wall fiumdod 

If wo uNSiUer lbosQb)e)ct m to economical new, we find 
in both ceaet a aidublnbaryUe aak m first to be formed that 
ID iho Ant e$m irt cannot employ liqu<n>inffictet»tly con¬ 
centrated, to-pravent any baiytaa bom raoimmog in a state 
of solution that wlmtaver precantma We take dl prepanug 
the caustic alkali hy means of lime» a pov0oii will always 
become catbonaMf ware it only dum^^ processes of fil¬ 
tration , coQsaqiMtly there wiU bg an acwh la be deducted 
from the quantity af bssytCs that mtfjoiJpnao been oblamad 
that beodes, as the must be sbmdt durwg^hepreci- 
^tatioD, a certain pottioQ will tbai h s ab me embookted that 
a loes IS oceasioobd Iwthe wislMg hkevise aad iMtly, that 


Coopsnioa of 
them 


Itossesinhu 

way 


a Aonslsi asChWt, Vol LXll, p 61, Apnl, 1607 » 

a great 
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ov mrJMyc rinz BiRTTCs 


None m the 
other] 


ft gmt deal moie becomes caibonoted^vy dwoUtttgit ftfresfa 
tR boiling wate| It isobfioiis that all these dedtiehofts 
taken together wtU amount to a consideralih sum, while in 
the decoiu position of the nitrate we obtain the whole of the 
quantity it contained* whicJi amounts to nearly half the 
weight of the dry salt, and that besides this process is neither 
dj{hcuU noi erpecisive, to those who know how to coiidnct >t 
properl] The following are the precautions to be token* to 
ensure its success * 


prore^« for de l-*ct a covered crucible be ncaily two thirds Ailed with dry 
conipo^mg ihc and powdeied nitrate of barjtes* and placed in u common 
■nrite furnace* heated moderately so as to cause the salt to dis- 

solve 111 Its own watei of crysUllisution Increase the fire 
guduall], and with caution* on'account of the considerable 
tumefiction that tales place toward the end When the 
mass* which ought then to be of a cherry red* do longer emits 
any bubbles, cover the ciuciblc with charcoal to the depth of 
an inch or two, fit on the toroace its dome* fiirnisbed with a 
plate iron chimney* let it heat ^os for a quarter of an 
hour* and afterward withdraw the crucltile from the fire* 
bieak It* aud put the barytes into a close resael as quickly 
as possible 

7)bs nrtdiKCtl In this way I lately treated seven pounds of nitrate* which 
M I into three coiinnon crucibles* and placed m the 

l>uie bdryi«i * ! 

bome foiiiace* The ebaricoal expended cost about SQs* 
[is 3d]* the decomposition was c.)mpkte1y effected in 
iivo hours, aud 1 obtoiocd Sibb fioz of perfectly puic ba« 
Noces:»‘vry rau i>t^ But it ijS tube observed* that*If the barytas be kept 
(ion too long m the fire after the nitrate is decomposed* it will 

In^come coipiiderabl> carbonated and if the quantity be at 
all too great* ft »s impossiblei wfaalevei heat we afterward om^ 
plot»to deprive It rompletoly of carbonic acid This is the 
whole of the difficuit}* which is completoly removed* by 
aattng as I have dineeted < 

Aairanug^s of Thus I coDCciee U ts in rcnlih more economical* to ex* 
this mode tract the baryteaftw^ ibe utrate b] the help of fire* than to 

follow the process proposed by Mr d'Arcet for even sup* 
posing the barytes to W equal m quantity by both processes* 
wrhich 1 have shown cannot be the cose* the pi ice uf the 
potash I must have emplored would have ncortv doubled 

tlif 



05 HIDftOOOEtiTTSd tVLFHORKT OP BARYTrS 


Ae eBpeoie And the punt? of the pioduct, since the 
wartinfp most be performed very spaim^y^ I do not see, 
that the pinmas of Mr d*Arcet deserves the preference tn 
this respect for it ta probable, that the bai 3 tev thus ob« 
tamed will letain a little of the salt of the mother wat^, 
and on the coatrarjt that obcatued from the nitrate is ex« 
tremely pore, at least if th6 precaution he taken» before it is 
dcconipoaed, to calcine it slightl), and rediasolve it, in or* 
der to separate a portion of iron proceeding fiom the sub 
phate emplojed 


viir 

fiemoik <m the ^pontaneom I)etompo^fi*on ^ the hdmguret* 
ted Sulphuret of Barptee bp Meme Robiqvbt and 
Chbvrbvl* 


N the course ef last month, Mr Kubiqnet, id order to se* 
parate some crystal i, that had formed id a phial half fiHed 
witli hidroguietted sulphu ret of barytes, turned it upside 
down, without uncorking it Some days aAer, the weather 
iuving gi own colder the liquor afforded some tolerably large 
crystals, which were of a very di€<reot figure from those, 
that remained at the bottom of the phial Wc have eza« 
rained these two substances togetbei, aod the followmg ai|i 
the results of our observaiionfi 

1 The fiist crystals were elongated pnsuM Od the 
plication of sutphuuc acid they gave out sulphurous acid 
gas, and at the same time foil sulphiw raised with sub 
piiate of barytes Hence there could be no doubt, that they 
were sulphuretted sulphite of barytas 

d, The motlier water, m which tbe secoDd crystals had 
formed, was oolouritss and veiy hoD|^, It retained Dei* 
iher sulphur nor suiphurous and, bad all tho chsracters of 
a simple solution af barytes m water, and the rrysbds com¬ 
ported themselves us tbe cn&tjis of that earth They dis* 
solved la wealc muriatic acid withoQt efierrMencei and m 


Two sofWat 
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Sd, ipute ke* 
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Aanalei d« ChiraM, vol LXII, p )S0, Mav, t907 * 
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PROFCIllV OF CiMPhORATEl) WAtLE 

water Tilth out iFfttiug; anv re^Kfuum The latter lolutidi 
}hIc1u1 u pMtijiitatc both with aulpluinc ued with carboaitr 
ucicl ^ 

From theoe observations it was eas} to exploia the sepanp- 
tmrt ot the Indrogniettcd solpbaretot Iwrytes into pare bE- 
rylea and iiuiphurettcd aulphite The ^xi,;en contained in 
the plnal* bung abwbed the sulphuret^ formed itattY 
and snlphurous ftcid but the qtiaiility of oxigen being tii«* 
itiduirnb to ccuicrt all the siilphtint into autpbite) the 
consequence was, that the potbon oi sulphite which wis 
formedsu1plmutte<bitacH at tiie expeuae of the andei.oni« 
posed aulphuret, and left its base free The aoliihii retted 
eutphitet being leas soInUe than the barites* orcoiirak 
cryata(li 2 ed first 

Hence we ronclode, that the absorption of oxigeti gaa by 
hidroguretted sulphmcU never produces luimediately a stil^ 
phatC) bnt a sulphite, notwi^staodmg the gfmt nffimty of 
the base for eulphonc acid, as Mr,Berthollet has explained 
in hit Memoir on sulphuretted bldrogcn and timt the affi¬ 
nity of sulphite of barytes tor ao1plt«r is greater, tbaa ^bat 
of barytes for the same smbatance 


ix. 

Rmgtk mi a Property of CampkorOioi Wattr hy C A* 
CiMT, Jpothcrcry m ordiasrp io hu Jiqteirty* 

fiarbonic acid A Surgeon at Madrid announced three years ugo, that 
laid to promoia carbonic aOid promoted the solutien of Camphor m nater* 

ttmphorTn ^ that this Water bad tery decided toeduiual properties lu 
water disorders Oi the bladder Leaving to the physiciau to deter^ 

mine the value of tbc mediciue, 1 have attempted meiely to 
confirm the chemical fact 

^ For this purpose T mode a solution of camphor lu disttU 
dissolved 7^71 ^^Eter, and auoihcr in water saturated with carbonic actd 
srate<l^wjt« after Mr Paurs method, lo order to confpare the quantities 
rVvT of camphor dissolved I weighed the caoipl^or before and 

* •* AntuUf d« Cbimie, vol t XU| p 1SS| Msy, 1907 

afttj 






n^pnMXt Of CAHMOUTEO vaMb* 

After Boluticm, aud I founds that the djatilled ^vater had 
t^en up sixteen gi^ns per <|usrt« and the carbonic acid 
only fifteen A% 1 had b«eo obliged to filtei the liquors and 
dry the filters, I tmagined, that the undissolve(| camphor 
must hare lost some of its wi^igbt by evaporation, and that 
•the twiance did not ^ve me tl^ precise quantity a^orbed 
by the aater. Accordingly I sought for a reagent, that 
should acquaint me with the presence of camphor in wa» 
ter 

Potash I found would precipitate camfdiorated water, 
while neither soda nor ammonia rendered it at all tnrbid* 
But the potash must be pure and cmistic If it coutain ear^ 
atid It no longer precipitates theoaraphor and if, 
after it hei been pfecipitetad. the vessel be left ttpoaad to 
the air, tlie liquid reeoeeia its traospareaoy by absorbiag 
carbonic acid. 

Here then we have a new method of diatmguiiluiig poU 
ash IVoni eode Campborated water is in this re^>eet a more 
cortaiu test Atm the nHreaumte of platiM, and more easily 
procured The usttaliic salt however is more oa mm o dm us, 
As it iwocipitates the carbonate ot potash. 

When eiuploying caustic potash as a te^ of eaapborated 
water impregnated m%tk larhomc aad, I obtained no {hwch 
pitate but by adding a great exoeas of alkali * and this pre* 
cipitate did not appear to me more coosidenible, than that 
wbtained 111 diatdled waiter* 1 Aink Aerefore, Aat carbonic 
aad does net m any seoMAle d^ree promote Ae aolution ot 
camphor m water. and it follows at least from these expe» 
ftmenCa, that water does not impregnate itself with At 
aroma of the camphor solely, as fome chenusts bare be** 
bered, bat that it dissolves a suffieieat propcwtion of Ais 
concrete voluble ml the purposes of which it as em* 
|Aove<L 

If tht camphor be reduced to a^state of extreme division 
by tmuration with a lev doipt of alc^ud, Ae wata* mil take 
up more Aao sixteen graim per qoari some cheasiate hare 
dcM^lved ai fyr as thirty grama 
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Report on a Afemosr of Mr Dsstoitcrfs, Ap^hetait^ ni Pa^ 
rut by Messrs osJ BovstAT, Readtu the 

Parteian Soctetg ^Pkarwtatjfy Peb li07*^ 


Is pfftfAnnf 

tjrunnAcl oe* 

Iron v«ry IMe 
Urtnugf iims 
found 


lt«p€»ted with 
the S4me effect 


Csp 1 About 
10 oe of cream 
of urur gm 
Idr ofurtriw 
•f lime 


£jtp 2 Apj>t« 
rently but 16 

•« 


Tartirised 
troQ promote* 
the foiutton of 
tartnte of lime 
•^bo' ig.bui 
XI ftlUdowu on 
etaodmg 


paper* oo which these ^retitlemen were appointed 
t^nske a report* Ma entitled* a MecftoipM the Tertntr of 
liiim eostsfiied m the Tartarotts Andule* 

Ihupertig Rochelle ealt m qiiaatit> * Me Statoucheo iraa 
dedtotig of rollecUfig the taKnte ot hme* that beparateto 
fnm fpwwn of tartar at the tAfonent of its tattfration* m of- 
derto tarn it to account bat he wae very much suipnaed 
not to obtain more than two pounds of precipitate at fkrdieat 
from wboot threw hoodred* of oream of tartar* that he had 
used* instead cf tea timaa that which be liad rea- 

sea to enpeet^rooi the obeervaltoae of Mr Vaaqvelm 
The some procees repeated afihrded Ma Destoaches but 
a very slight precipitate whrchy cao6roiug the foroier, in- 
doead him to make the fUHowtng aapennients* 

lit To a hoifing arfwtioQ of agbtoahces of cryetaUued 
carbonate of sOda he added cream of tadat to the point of 
saturatioa) without any preapitate bmng predated hut at** 
t9 the soiotioa had stood tweoty-faur hdte# a nainber of 
silky cry stale were deposited, wbiduwbao separated weighed 
five drachms* These crjstak, being miaed with an excess 
of aodttloui tartntr of potash» were reduced to one dmchm 
by waddng with boiling water 

ad« A fiesh expenA€at> mode wstfa Abe'crasm of tartar 
empi^ed hi the operatiooa in die laige way, afforded but two 
drachms of precipitAte^ which were reduced to e^bteaa 
grams by wtthing with boilmg water 
Surprised by these results* Mr Deetoucbei coneeived* 
that dia tartnte of lioae might be dstaolvcd by die Roi^ette 
salt, which prevented it from sepuwtingireadily. In coKi^ 
quence he bulled a pound of Rochelle salt and two ounces 
of tartnte of lime in two quarts of water, whtb three dracbqis 


^ Aniula d<r Cbimie, v<4 LXII, p 09 April, 18 7 
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of the calcareous salt vere dissoWed, but« af^r standing 
tv^o dayi« the whole was deposited lo e neeiljr fonB» ao as 
no^to show ao atom t>i bae on the addition of oxalate of 
ammonia. 

Whence could anae this difference id the quantit}r of tar* 
tnte of lime tti different parcels of cream of tartar, which, 
according to Mr Destouches, was id the first expentnent, 
and in the second ^ 

To accoiuit for this fact, and ascertain whether, if the 
acidoloDS tartnte of potash cootaioed httle or do tartnia of i^r- 

litse, tt might acquiie some in the process of par^ficatieD, tmt eflmebf 
the authc\r bo led two ounces of tartnte of lime aod ®*j5bt of 
oream of tartar in eight quarts of water Id thw process the 
latter retained 7^^ of its weight ot the former 

Mr Destouches fatther sotisfiad bimself of the propoiw 
lion 10 which the Urtnte of lime uniietwith bcdliag water* 

Lastl), he concluded from hts expenTnents Oenml con* 

Ist, That the quantity of tartnte of lime m cream of tar* 
tar IS liable to vary from Hie smallest quantity to aerea per 
cent 

qdly^ That tartnte of lime is solublein six hundred parts Soluble m 6O0 

of boiling wmer, sad that it la suaceptible of a regular cry- ofboiiuig 

stallieatiou by bemg disaoKed 10 a sol able tartnte, 

3 dly, Tliatf «u nsakmg Roch^le sak, the aolutioD shosld In nAkmf tsr* 

be suffered to cooU in order to depnre it of tartnte 

Jlltie fhould be »uf« 

4thly, That the caiboute of soda affords the moat simple ^ 

naeaus of aualysiug cream of tartar with respect to tartnte ^ 

of lime* hine m creaia 

of fufur 

JS£ptf$m€iUs tmd rtjleethni bjf the tommunojters Experunenti 

1 Six parcels of cream of tartar of the shops, bou^t at 
different placta, were numbered A huodied drachms of partUs of 
each, saturated hot with a solution of pure carbonate ofcrcim of tartar 
soda, exhibited towards the end of the Waratioo a 
or less quaumy of precipitate, which separated apontaoeous- Urmteoflime 
]y> but only toward the eod of the coinbinabon The so¬ 
lutions, filtered separately, as soon as they were cooled, left 
OD the filter a substance, port of which was cry italUne, part * 

puWerulent, m the following proportjoos 
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drtch ftv • drdOb |rv 

Cretin of tartar} Nol-s No A — 3 g 

- 3 36 5 _ 3 16 

- J 4 6 — 3 40 

These diQcrent pieetptUtes* which^attcd from two and 
half to three and h^lf per cent^ tv ere composed of almost 
pure tartnte of lime, botuhle, Mi De^toachcd oh^ervetl, 
lu about SIX huDdrrJ parU ol boiliua wjtcr TIh liUioua 
of the SIX soits of Kocheik <• 11 lor me d* hi tnf; too dilute for 
cr^aUlliiation, nrre Kfi to ^ind for sp da}H ' luy af¬ 
forded fresh quautdanof tvtiite of liire» tvhuh %< did not 
weigh, because the su(»eniAtA t 'k|Ouis still lOordcd i >try 
aeosible pncipit *i%. o h o\aI iIl oi uooi i 

9 A biindar (|uantity ui * rear t trt ii No (k ahuh 
had afforded the least porli' i of * o^ritt ' lime >o the pre^ 
ceding expenmeuti wus liiit tUd told with an excess ol 
carbonate of soda and a Itttle water* Being afterward d • 
luted with a sufficient quantil) of water to diBscdve all the 
Rochelle sdt for Hied, it kU i residuum of a pulriiulent, 
insipid matter, a little yellowish, which, whm washetl and 
dried, weighed four tine Inns and twenty grains The so¬ 
lution of Rochelle sMt itmned in this operation wis still 
precipitabic by oxalate ot auuuonia, ereii alter hvc or six 
dajs, 

3 A pound of distilled water, boiled with four ounces oi 
Rochelle salt, aud a drachm of ealrarLoustartnt^, diseolved 
about twenty grams of the Utt^r, the gieater part of which 
crystalhred on cooling, but the tuiuor examined at the ex¬ 
piration of SIX days still afforded unequivocal signs ot the 
presence of a *'alt with a caUareons ba«^H 

This very great difference lietween our results and those 
announced by Mr De^oache^, the much greater proportion 
of tartnte of lime which we ohrunied, and the presence of 
this salt ID the solutions mid mother waters, chaily pointed 
out to us, that, deceived by appearances, he did not cairy 
his researches Fur enough 

In conscqucnce,Sritbout legardmg the i^roparation of Ro- 
ihclle Slit, and to fmd piecisel) thcquontit) ot tnrtnte of 
fuTfo ctmlamed m the ^pecifUtus oi creom ol (arwr we hud 

tiled. 



OW TUG Ll^K IN CfttiU Of TASTAlU 

tT^» we prticeedid 11 the following manner A thoasand 
grains of each parceU he ited alternately tn a platina craci- 
blc» to dry them without proilucing any othei alteration^ 
lo^t eighteen ^miis Tlu heat being incieiseil, till 

^1k Complete exincition of the vapours^ that announceil the 
dr rotn{position ot the turtiron*^ aid, was arcocnplishe<l» a 
hulk 4<ial nmninfJ, of tiu weight of foui hundred and 
iHi lu jixorfoui lumdri-d rndthiit) giaina 

L 1 < n dll t tn turn «* i hFiisc d in eight oiineeB of die* 

hllul irtr si^iiiaUd with u» uiati< acid, of ahicha slight 
exte - uUh d inilhui fiUiied Into each of the 1 h 
rjUOiH cunt the innnatH' of hme and potadi, a solii'* 
tinn ot I iHm I ' \ Midi wa^tioured gi idudl), till do pre^ 
c»pita*e a I ini ' h' it 

Tlie uicci|jHi 1 i- him^ ^ hd on diied filters of a 
known weight, weic w idu<' hiki ittt iward exposed fo> twelve 
hours tn a stove kept eta Umjicnture of 40*^ or 45^ R [from 
to 113® t ] Ihey were then carbonate of hate m the 
following proportions 


51 


1000 fr«» 


loft 4S0 of coil 


Piuelved In 4a 
lute monitic 
ieal« iii4 prte 
cipitatod bV 
carbonate s»f 
loda 


PrfclpititeO 
carbonate of 
limt fmin a4 
to 40 gr 4 


No 1 — 33 
« — 48 


No 3 — 

4 — J<l 


No 5 — 3g 
6 ~ 32 


The weight of these carln^n^fos <vi him )>emg known, tt 
remained for us, in onler to att nn t < omplete solution of the 
question, tn reduce ^he n to jniu lime, and to learn after¬ 
ward in what propo uon this 5 hidc linie entered into the caU 
careous tartnte to form its basts With this view we pro* • 

ceeded as follows 

I A hundred grains of our calc treous carlmnutes strongly Carbooate ef 
calcined left tift^-fonr of lime in n caustic st it< , mixed with coauum 
a little oxide of iron lo too small a proportion to be calcu- 
lated 

8 A hundred grams of tartrite of lime, hetfed very Tartrittof Uins 
strongly i« the time maiinei, gave t]iirt)-fiie gruios of a 
residuum, that did not effervesce, and was fouud to be pure 
lime 

The first of *hese two experiments demonstratea, that 
Irine constitutes fifty-four hundredth parts of calcareous cap* 
bonote« The second, that thabase of tartnte of lime forms 

thirt\« 
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hundredth parts of the whoie Consequentlf the 
specuBeoB of cr^m of Uitar» which were the object of our 
loquinest <;pDUined the following quantities of lime, 


frt 

PMpartioiw d Ko 1 No 3 — 17 

2 - 3T 68. 4 - 21 06, 

and therHure of tartute of lime» 


No 5 

6 


20 

17 28 


■ilheMdr 

Itotnie 


S” gr^ gn 

No, 1 — 50 & 1 , No 3 — 40 37v No « — 58 63, 
8 — 6l 94, 4 — Co 17 , 6 — 40 37 


ZxUlB m the 
eru 4 c tartar 


Carhonats of 


CwiSrtJ infer. conriurh 

•ecu lat That it is true, tint the quuntitj of t irtnte of lime 

frnporiiOT of vanes in different panels of < imi of tirtir to he met with 

of limO I e j 1 t i 

ftos OSto 07 in tbe shops bat that Inis variitmii clots not exceed fiom 

6ee to seven per cent, at least m those we had an opportunity 
of etamioinq 

8dly, That tt is moie natural to 1 o^ for the source of this 
earthy wU iti the crude taitir, which coutauis it ready 
formed, than to sappose it pioditccd m the process of puri¬ 
fying It 

Sdly, That the carbonate of soda does not appear by any 
Scoots good calcul ited for the analysis of cream of tartar with re¬ 

spect to til trite of lime 

4thl}, That in fact Jlocbelle iialt promotes the solution of 
this calcartous salt with the alsi»Uuce of heat, and it has 
the farther incoavuMence of relamiug a cectaiu quantity a 
long time in solution 

Bhooldbw freed Athlfj 1 hat the Rochelle salt of the diops always con- 

tarns more oi )e,s of this earthy salt, and tnut it ought to be 
rediBSoUcd )u cold w^tei, to obtain it perfectly pure 
6th, That the mode ot aoal)sis wo employed appeared 
to os very proper, to make known precisely how inueh tar- 
tnte of lune is contained in the aciduloua tartrite of pot¬ 
ash. 


TarfsrMed na- 
troD roiatos a 
portion 
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Miuerah>^ic<il Drtcfip/ion and ikemutkl dualists a Slant^ 
Ptjiopliif!,aUu llibiNubR and B&.B2E- 


T' ifr (o’nui of this 'io»j**isT\ht*o,or «omcliiTiCiof a firreu - Colour 
j^li wiut< 1 ( 1(1 or< i u»rnlK smaM sapcrbtial blue of 

Huate^'t liMit ini\ b«. oi^cived on it 

U 1 louiid in in i^s b, lorai'iii* oblong noJnleti, most (on)- Form 
rnoMlj uP^ho (U'inn uate h^uic, but ij'pionhiu^ 

m unbuilt ibmtbuid Hcnii. noixut in^ ibuu ol it^ aii- 
i^les ( III betaken ippiicnd) liUial Qie 

about in<i6'^ucip» icdU 

Its iijc^nit i» uue(]u »U Mi did ami \r*i) liinin;; ut one rrtcturc. 
uiuaioi) Olds, wliuhs cinsto be tint ioimtdby tlit inch- 
intiou of (} 0 ^ 01 100 ^ to tlu axi^ol tbc rhoi i1«oi(l It may 
bf* tli(»U‘^h Uss dendedh^ ii tiko olhci Oatriicpus 
nead> (*iiilkl to tlit sdes ol the rhomhod Tl biokui 
t« , jt Ijih little or jm liistic 1 lu Pi‘gnient^ me 

oi in indcicMii II itr bnm ingiilirt \ntli sh ip od<^n» v/ii 
winch It Is 4 htUe fran biwi I flKV stiikc liie with stoil, \] riiKMana 
'tnd Mc liaidtuaauli to mi itch glis^ lasib, hut iit «*ci 
<d bv quart/ It is diHicult to icduvC to powder ^pn die 
grivit) 0 411 

i h< powdu Si the purest fi iginent'** projected into i hot Phosi^hom 
spoon, emit i i^rcc \\>h phospaont li Jit, tint is but of short cent by hiwt 
dm It ion 

IJefnre the }>1oiV]>ipe without my uldiMon it i» neirly iiw Before tbc 

fusible but ji tne licit be ui^cdtr a hierh dc«Mcc, il 
j . , , ^ n o s infusiMc, 

Oeu It wfnte, op'ike, Hud lU miu ue is, buiiounded by small hut at i hr^h 
bubbles, wIikIi issue I OiU it histiK, ind Imisl li llie tem- emits bubs 

peidtnic be kept up ^Ihn i^ t 'eiy decided chiraetinstic ** 
ippearaijce, liom which tl t aabc auce bia rceeitid its 
iiaini • \ 

AV itli boi i\ fuses easily into a colourless t^n&parcnt Fuies witbbo- 
gl is^ 

• Atffules de CUimic, sol X XVUl, p 110, May, I80o 
JtN 180$ 0 
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Sofl i It x^iih a )itt1e effervescence, and producer a 

porous ni t^s ^ 

Ihi >loo« >y Is Inniid H\ Air at Finbo, nc tr Fain 

lull, cihoi f ilirti fpitilfiH ut a liu'ue west of itic tonn, on 
the loid lu SiukUhiiu 'I he jioilaUs are ]tfiljed(lrd|iii a 
1(1 unit ioifi|io<d «ii whiti <|uirtz, fildtspji, nid silver^ 
mici.liK luiiiupol vvliich lie rhonil>oidjl and III )ie\j^oi) lI 
piisiji-^ iheiiocliiUs U 4 scpii itcil tioui th< loek by tlini 
SI d< V id 1)11 *1, r 0)01 dll} 1 1 'll!oils suh&taiiot ot a s^rei nibli 
Mlhm eoloui 

It djfli i > lium fi lilt pu, to h tt appors lo hivemodt 
)(^cmiilim<, lu hi)ni< hut one ihUriuiiuti (Infection ui 
wlmliiiiin In sp'p, wlule feliUs)idr lias two IhesiHiifiy. 

ivih id 1 1 Idtspii too as hut 2 704v uni btside» it is much 
\t s ililheiiH to liiM 

i hi hdlowin^ anilisK u u iinihiUlin conjointl) with 
Ah ’ 1 / liiis 

f \o luuHlird uns of pMoplusthtr, rodticii] to line 
]io»ih) ill i inoktu, u({uir<dau iiuriase of wei^^ht of four 
-rr»i I'* 

<1 I lu 1 ’’n) 1(1 mis, li II ID*; he III kepi it iitrl heat in tlie 
h 1 till thiii lionis lost \ 7^1 ims 

l> 0{\ lihltij^ hOO tins ot iiJxmiti oi potasii, and e\* 
|H»sini; 0)1 mivtmc to i red h< it loi threi hours in i platina 
fiufddi tiidcmiks*, mass w is ohtiiued, periietly soluble 
ID nuiJiiit n ul tills solution b(Ui^ ev ijio ated to dra¬ 
ins-., i)d uidii^ed 111 wiUr wiih a verv little iiuiiutic i< id 
tliL ‘^iIl v\ Is obtained, nliieli, iftei h ivini; hi tn wabhed and 
liratid It .11 hot foi hall m 1 oui we ^ludbO ^1 iinfi 

t llie solution iii wHi rw is ji (.eipitatcd by laibonate oi 
pot iJj, winch u lb added ni excess, i kiu^ rare to ketp the 
Jupioi huihii^ dining the pi 04 tss 1 he punpitatr obtained 
w ihJi <>H d 1114 uiatic potash, except a small portion of a 
\cJ 1 ow is') Doisdi 

(I 1 <) thi iicgui \ >n I ipitati d hi rarhonate of potasli mu** 
nitic unlwis lihieil in excess, nul Ci^nstic iminonii, with* 
out till Ii4| jot undi 1^4 ui*^ ai)\ <h tn!*i i proof, that it cen¬ 
tal in d m itln I *p,lnciiie, r ire on i ot ittiii ^ 

• 1^*i!k olntJ m in caiwtK pitish Tnunite of inimoiiia 

n IK iddcd. Did t ii Ik boiled * ill I he ammonia whs expelled 


III 
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HI \ ipour Tin Ouiu^iic obtiuiwl bv this was care- 

lullt V und heated T(id hut In th/f last opcratioii» 

when the inrande><^nct w h cnnitil to a luj^h de^m, the 

xni'i^ cniiUtd fumm^ tapoiir^, ao onexpected phenomenon, 

th \^\d not take place at a less tlevtted teinj>crature A*i 

\\i (oiutived these v&pours to he muiiate ol ainitioni i, part 

uf which nn^lit hueicmauud in the miss, it w i> heated 

red hot in iht tire twll two hum* lonaei AtU i this the alu- Alumiu« 

niriie wei^hecl 107 5 ^nmh In anotlier tspinmiut, when 

alunmie had been e\posed to u lower decree ol In at, iiiid ior 

li quaiterot an hour i>id>v lib a<re obuinuli winch 

were refUiccd to 1U7 5 h\ ioniser cilcin ition In these opc- An dumme^gs 

mtiuns Jii aluiuiuoub bait wis iouud to attach KmH to the 

cd^eb of the lid tliat eoiered the crucibU, but the Miialliicsb 

ot itb quantity did not diow ii» to ca iih nc its niliiiH A no 

thei time, instead oi e\|Kibiikg th< aluuiiue to heal, we diA- 

bulved It 111 sulpiiuriL aeid, and added i little potash wlu ii 

the icsult was a enbtid1 1 nation ot bidphate ol dumutc, 

which (outinued to the last drop Tlie sulphiiiic acid, 

111 di^MiUni^ the aluiuuii, Uit a residuum ot 2 |>ianib ot si- Siicx 
lex 


J llie jellow [K)wder, which was not attieked by the^illur rca 
c lUbtic potash (c), a4b diSboUed ui nitiuiiiuuatie acid , heiii)' 
eiapoiated to dijuebs, md ledisbolred in waU i, a na and 
hilt ot btUx wercbepaiaUd lioui it 13} adiiin^j to the li- Si!<y 
(juor buceniate ot amcnoma, a piicipitateot oxide ol iron, Oxj<1l of iron 
weighing 1 75 gram, was obiaiued und on add ug caustic 
amoionia 1 |»raiii ot aluuinie wib precipitated ihe iC*Aluminc 
mamiag liquor being boded with c irbonale ot potash, some 
carbonate ot lime wab separated, which, afui being heated lime 
red hot in the hre, weighed 1 75 giain This portion ot 
lime dissolved in weak bulphunc acid without cileivescencc 
terming with it sulphate of hine 

1 bus, it we subtidct the 4 grams of silex gamed from the Component 
mortar m reducing the stone to powder, we hud tlie piopof 
tions given by lUU y^rts of it to be 




Aluroine 
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0 
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0 SM 



Loss bv i llcmitjon 

0 75 
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• 11 36 


100 

Tbcl«$t m«tit onctl lo^s, uliuli we expenrncerl ui 
truU, l(d us lo suspect the priseoct o( an lu coti* 

sfKpieprc w( he (tod the btouc with nitiati ot barbies, 
boivcd III stilplnira acid tht in ibbobtaaicd h\ thi<* opciari<>n» 
u><] patiied ainniun a into the nolution 1 lie snhnc liquor 
bnn ' I\ ipuiutcdt and the silt heated icd hot m i ]»)atin» 
criKibh^ tv4 nn'is^iKd in whtt Kiumiud woth&rovtrcd tiaoes 
ol a silt u ith an ilk dine b is< mixed u itli sulphite of lime, 
hut thf otwliKU was too saidl to iscdtain it 

\iii«ht It IS rton prohihl<« tint this dt nive hien 
produced bs tni m locnts Finis it rem lined io> us lo txv 
mine, wlidh I this stone chd not cotituu an acid, as tin 
fluoiic foi mstance 

In order to (httrmmo tins, vie situraNd with muiiatic 
acid the lu|noriiiit Hiuiiiieil ilVr the preupit ition of tlie 
riith\ ^ubsf ii)(« s in the piecodni^ ( XfH'inncnta, and then 
jildt cl mun iti of Iniu ^lo prfH.ipilate liovevir \ is ob- 
t lined e then <lttf niiuud to bod lor in hoin i poition 
of tlic stone, }>niiuu^l\ reduced to powder, in sul|huii< 
icul Lmplo\in^ I retort in tUib opoi it ion, wc pi icf d 
^ ves'*(l hlUd w th liut-natoi, to rtcine the tint 

bhould pr>sovo duiiti^ t u btdrtmn Nom howeicr camo 
(nei, CNccpt wh it w IS 4 ontaiiii d iu lli« vessels aud the hme- 
w'llei un I (Went no alti rittnn < siw liovvcscr that tlic 
upptr pnt oi tfu utrit aiui \ nf of the receiver had been 
(orrodtd \>y Htioric mid 'lln*- o id ll^iclorc m tiiiills (xibts 
in tiu stnni thou p( ihd]is in sni ill i|nii)titi, oi htioucl> 
uunidwith ts ^Ir \ <• (iihnob^i (datuori ton- 

Itfi i|^h* iNtricatuHi of it, bv tn itnii^ willi siil|1iuuc acul 
the ^oiidci ui tiud stone pi cviousl> fu>tdwitb In 


our 
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our<\otnment \Mlh ituntc of bjrj*es, tlm cliin«e could 

scarc^l) I( j)erce vcd licnci \sl s|il< % su>|iri< n (hat 

the tiuoiic d(id> winch tdberts Htioii8;ly ut alumiiu nui> hivr* 

caincil oti i portiun ol this (dUb mib U at a hijjli uinj eia- 

tuK^ib \N glisfivtj bv Kidpioth ni hi <\piuiucht9 on mmi with u 

the Uipi? In out e\^uimcnt9 UaiUiin. ifi i i li \i ouji 

alo&bot both lluoiic aeidainl alicinuit \* iW im< tunc 

Ti i illy a I conceive ihc puM c oMimijc u kI v^ ill t spl tm -icemuits 
ihdt striking ciinnation of biibb^s, wlm h ^ <NhH>i(id 
this stone >vlien c\|)<» td to tnc flunc oi tin bloapijK it ip" 
p(ars» tlnr|urt of ilu icid uinttd to Ub eii(h) bi < piockucs 


a vciv Uftiblc *^uWtiKe» vvliiU inotln i is t\CtiCdlC(l in the 
forms oi sapoui 11ms suppo^ Ik t > bUiictliciKd bv (he 
observation ot Mr (r ihn, tbit the lipi , paiiicu iiIvtlHt (u rn,)nr(inn 
Bidsjl, vvl(en tsposid Wa vciy violent be it, criiiU buliob^ si- ^bc sditit 
tiibu tu Uiosc prtduccd on the p^iopb^saliti As the lopi/ 
contains dluuiinc anil sdvis, e ab 4 poiinm ol Auoiic acid, \vi \u ph^'v 


emciivi It ought to be placed ui a tianciai<»cic4l mkw bi^ 
tween the topaa aid the p)enaL, ivhieh^ acceiidiiig ^ei Mt 
Buehul/,euuiunvO 17 ol tiuoiicacnr 


XIZ 

On tnwe Chtmual ^grnui^ of FfaUiu'^y hy Hvvifiihiy 
Dew, Tsy / it iv Jf K / / 

Condnikdji^m I’d XI' 111, p 3iy 

\ On Ot Pasfagt of UhU^ dllaUi^, and othtt lyubslamcs 
thoiii^h \anou^ alitiuLing Utumui by iUea/id uj 

I Uitnaty 

J^S ac» I and alLJino s bsuncts dunn« the time of their pas ago of \a 

eiecuitU vunstei, pj&dcd tbioujtb u iiei coitimum vciteUble s'lbatan 

/ 00 f^csjbrcai”^ 

* Aecaribng tJ^vuqn Im i 1 h p^rniie, >«iiorh(i of Klapiotb uid 
oihi. chmltlQ n 0 i lot Hom , < Obof ftuoiw 4Cid, 0 (0 

0 0 Oi Imn, and ) 01 wn 1 Hauy think t hX ih^ 

rc^i I ^ ly* should be comiderfd s a vjrictv of the topaz 1* 6 

colours 
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C'^lours without aflcctins; them, or app'^rciilly combmin" ''ith 
thorn, it immiciittU b^cjini in ol)|(rtot inquiry^ v»hoihcr 
they would not lik ui^ pass thiou^h chduiol nionbtiun, 
huvin^ ^tiongor atti lotnms lor thi tti and it bccmul re ison* 
able to siipposi tint the sasm pou<r, uhich Host loved i h .live 
ofunit) in ihi. vjcinity uf the metallic points, uoulil liUui^c 
Histiov It, or suspend Its opiution^ thiouguout the uliuU ot 

the CJU Hit 

An ui ii^cmcnt w made, of lhcsune>c«MU ind ip|>i« 
rttub iinplo^tdin thi cvpciiincnt uii the solution ol miinU< 
oi bodi MMi suiphati ot >ilvvr, vol III, p Solution 

of siilf h iti ol po| ish V IS pi icid m contici uith llic m ^itivvly 
rlectnhcd point, pnu uitei uas pi icuJ in cone irt with the 
positiM.h (Itciiiln d point, tnd v uiak solution ot aininonift 
\v IS ni nk i)u muklU link oi tin eondudiiiQ chuii solhit no 
s ilphuiK icul Could piss to the |>o»itjv( ponU in tlu distilled 
u lid, uitliuul pi>sid; thioiiuli til solution ol imnioni t 
i h( powd of I >(i Mas iibtd in Iiss tlnn five minutes it 
M IS loumi, b) nu \n^o\ In nuts papir, tli vl uid w tv collcctini^ 
round the posiiivi pfnut, in lull in houi the icvulk Mabbul- 
fi( M ntf) tlislnct lot icdiMlt (Viinmtljoi) 

I hi u ltd MIS out in till tuK, ii d pid ipidted solution 
of niii iti of h tutis 

SI mi III <\pdiineins vvd< midi with solution of linu, and 
Mt ik soliiitons ol ]»it isii liul soih, and the results ueit and' 
ifigous With stiuiiT soliitiiius of putish and sod i i much 
lon^ii time M lb id|ui«Ld hii the lAhibition ol the icid, but 
euu Milh iliL most sUurated alkaline liviviuin, it ilu i\s ip- 
pc IK in J Cl it on peiiud 

Miltr me jcid, liom mtirnte of sod i, niul mtric and Iroru 
niti it( ol pot ish, Mdv ti insmiitid thiouji concdUialcH al- 
kihi ( iiKiiNTun, iiufld similii ciicunist inccs 

\\ lu n chstilUd M Ud M IS pi idii in the n *;nti\e pait of flu 
cm ml ind a bolutjoji of bulphurrc, muu itic, m nitric acul, 
in thi luiddlf, Old in^ mutral s H Mitha base of hme, soda, 
pot ish immoKi i, ot m ipii si i, in the pr iiivi pm t thi alk u 
line 01 dill M IS ti uisnotlcd tlirou';h thi^cid in uici to lUi 
sii^<<i|\c siniKi, Mitli siJiiilir circiimst imespo timsc occuu 
iitg duiing lilt pissigc ol the acid thiough llie aW Uine ucu* 
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>trua, am] the c9nccntnt^^^ the solution, xhe ^raia ^ 
stom<(l to ho tiu r«ici|it\ of ti insmi^sum * thrr>u^ 

I tucrl in till ujvmuntte oMiiiu with siiipJutnr nriH, * 
nitTAti of potash with iimnitic iciJ, snlph lU of miIluuIi t> mtunHuf 
mur^tjc irui, ind minute of m i'M um » w ifh sulphuiu irr i 
I einplnyid tliL pON^er*of liO, iml in tluu is hoiiis I 
gaiiitd in til tbrsp c iscs iIuiiIliI usulU ind n t^i csi t cai il 
ovcj like the Mst 

Strontilcs niid biiilc> passed likt Iheotlnrill ilim 
bhtnee^, rcadil) throuj'h munUic nid nitric ici I tiui, k/cr 
xer^iti thiSv aciHs pis»i.d with ficiht^ thum^h u|tuons sohi- 
tiuns ol lArvUs tnd stionntts Init m < x(h riniHits lu ulmh 
It w''s ittPinp’ed to pasb sulphuric o id Ihr »u di samr men 
sltua^ or to ii'tss bnt)tLs 01 stiuiUiti'^ thtoui,h this ukI, tlie 
jcbult^ tsete ury difiircnt 

Wlun solution of sulphite of polish in the ru Mini 
put oi tliocncuu, disuiled wafir in th< put uul 

^atiir itid solution oi bai}trs in the mulilk, iioHiisihn. jiiii 
tify ot sulphuuc uu]c\isti<l in tbi distilled u u i lUu 'h* 
hou*s, the pnuu (rt liO belli; used hM(i iinii di^s sHiphm 
lie cid ippciiul, but th( ijuinlity uns <\lMnnIs miiiuti , 
much sul[)iutc ut bir^tc^ hut (oiinid in thi iiit< i ludnK 
vessel, the solution of biljtis was M ik i*-bluly to lingc 
liinuis, and a thick film oi cirbuniti ol bii>us hnf lonnui 
on tlicsuificc of tin Duul With soluliuji ot stioiilttcs t'lc 
result VMS very an tfo^uts, bui llu sulpbinn icid w t^ nsifdc 
in three d iss 

\Vlien solution oi iiiunitc of biiytcs u is mult jKisitive by 
the piwtr ot ISO, ouncenti ited Milphunc icnl iiittinudj iK 
ind distilkd w iti i nigauve no b lytes ppctiid in tlic 
cnstilletl u ltd) wheu the t Npeiiiu nthul iKincituid oii lor 
tour dtys, but much osirnuuitic icul hut ioumej in Mu 
positive vessel, lud much sulphtte ci( bai)tibhid huii de- 
posiud in the sulphutic arid 

5>ueh ui the met ilhc oMdi'^as vvcm ni uK sulyicts of c^qic - 
nment passed thio^lf^i icid solutions liom the posiUvt to the 
negative side, b^ ihc dlict was mueh lc»m>Li in iikingptiee 
than m cheupr&'anecs ot the trimition ot tikiluie uiikbd 
\\ hen sol^f^n of giecu sulplule ol iiuu was luadi posuivi., 

— solulum 
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fEuIuhon of mun itic ftcid mtcjmedjatc, and water negative, 
noin substtD . , 

enthroughit mihc usual iinvpgcment, grtcii ovidc oi iiun beg in to appear 

tneiing rhe jn about ttn hours upon the negative cuiwicctnig dau«i»lhus, 

JDical iTjjxium , , . I II, . 

b; means of zi\ti in three da)s a cunsidt rablc portion hdd been deposited in 

elocriat/ Analogous icsults were obtained with sutphvi' 

copper, nitrateot lead, and Dilroniun'ite>of tin * 

1 made several cvpcnincnts on the tiaiisition of alkaline 

and acid mattei through difTiieiit ncutiosalmc solutions, and 

the results wire such as might ut II have been aniicipakd 

When solution ol miuidtc of barytes was iiLgativc, solution 

of sulphate of pota^Jl lutcnnediatc, and puit wiiPi posUive, 

the power being horn loO, sulphuiic acid appiaied mi iliout 

five niinuli^ in ibe distilled water, and in two hour theinujj« 

atic acid ua** likewise very evident When solutkii of sui* 

philoof potash was positive, solution ol inuiiitc ul baiytcs 

inUimcihaU, tti<l distiUeu watti iiegUive, thi ba’)tes ip- 

poared in the waUr in a few minutis the polish liom the 

morv nmote part of the ciiain wis nearly an lioui in iccumu* 

latiri^, so is lu be sensible 

^Vben the solution ot inuivtU of bnrvtcs was positive, the 
v>lution of sulphite ot pot ish Intel mull dti, ind distilled water 
negitivc* the potidi soon 'tppt iied in the disulkd water, a 
copious piuipiiaiion of sulph ile ol bar)((.s foinud in the 
middlt vessel, hut afte^ (cn liouis no Lar^tes had poised into 
the w ilor 


When Wufion of sulphite of silver was interposed between 
solunon of muiiate of baiyUson the negative snie, nnd puie 
water on the positive fiidt, sulphuric acid alone pissi.d into 
the disidhdnv vte I, and lime was a eopioiis piccipititio i in 
thi solution of sulphite of silver Ihis process wis earned 
on for tin hours 

1 tried bcvir il of these lapciimentv of transition upon vc« 
gwtihic und ainniil substancis with pci feet success 

lilt siliHf miitii (\{K)s<d in contact with the mital, and 
Ul the vtgtTabk oi aiiimil subsiuiccs, both uu- 
%deiMint <Ucomposition tnd tiaiislii, iikK^il time ol the ip- 
penance ol tlu ddhiuit pioducts tl the ci^itnntiLS ol the 
w isy»\cimdhv the digue oi their vkih^jI) 

Ihus, when a liesh leal stalk ol the poly vllllma^^ about 2 
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iBclie^ Ions, wxs m nle to connect 4 pnaitivclv elcctnfieJ tube 

* . j , , nomsubAl- 

containme soiulion ol nitrite ot btrontite^i ^na a otgauvcljr c<.i through 

flectiiheil lube con^aininc pure ^mcr, the »atcr «*on bt tramngche- 

. . i • A . micilmuituret 

came giccn, arid csm uniuitnins ot alL nine piopcrties, ami mLan» of 

fieAnitnc ic J uas i ^pidlv sepanted in the positive lube ‘bctucitj 
After ten mnuitis, th^ alkulim nialtc'r examined it cun- 
sistcil of potish and lime« ami yit no btrontites hid betn 
camel into it toi the pucipitatt itei\cnitli sulphtinr h ul 
rtadil} (ii solved in miuiitic acid IniuU an bourstrunhus, 
howcvci, apptaicd, and in four houi^ it loimcd 4 ver^ abun¬ 
dant in^icdii nt of the bolutn n 

A pieci (d moscular floli of beef* of about 3 inclies m 
kngth ami hilt an inch in thickne^, uas tieaud in the sanu 
wa) as the tnidiutn of cominumcation bctwein muiiatu o| 
bar)Uv and OuiiUcd vsaur ihe first produ< ts v< re so(l% 
ainmuniui and liint and after an houi and a (|uiiur» the 
bar}tC8 H lb tvidcnt There aa^ much fioe osimurmtic 
acid iji the po^iuvily cUctuhid tube, but no parucle of 
murntic acid hid pisstd into the mnative tube, either fium 
the muriatic solution or from the muscul u fibic 

VI 6omf general Obsertation^ on tkM Pb^Homena, and on 
tki Jfodo 0 /Driompo^iUon and Tramtlion 

It a ill be a general expression of tlit factx that Ii ivc been GmcnloS* 
liet iikd, rLlatinif to the chauacs and tian^itioiifi bv eli c- 
tilut), 111 cumiiion phUovophiL tl Un^u igc, to xa), tli it hi-|»u^i,omuu 
dro^t'U, the ulkaliue the mcials, ami certun 

meUllic oxides, aie attiacted i>v ucgatnel) elettniicd lueiuk 
lie ^urfac^s, uid lepellcd b) posiuvcl^ «.kctrfted uicmMic. 

^Uitdccs, and contrariwise, that Qxigtu auJ lud aiibstdiicCH 
nc attracted b} positively eUctiitied ineUlUc surSacs, .aid 
repelled by ne^ativeij ilecUiued metabic suiIill , md 
these attractive and rcpuUisL forces aio sufFicie'itly <ii<i- 
gctic, to debtro) or suspend the ueual opeiation oi decliso 
aifiint) 

It js vciy iiatur^rto 8up)>osei tliittiu re]ie!lent and attiac^^ 
tivc energies ai^co nuiiiiiicated tioin ow pufUch io anot/i<r 
parttc/t oi same kind, so as to establish a coikI 

chain m^e Quid, and that tlie locomotion tikes place mi 

cousc4[ui ori 



•emtionf on 
the preceding 
pheAomttDt 
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roDseqnence, aod thet this t$ really fhe case seems to he 
shown by many foct^ Thus, in all the instances in which I 
examined alkahae solutions throuf^b which acids h*\ti been 
tmnsmitted, I always found acid in them whenever any acid 
mattfi remained at theonf^nal source In time, b} the^t- 
tractive power of ti e "positive surface, tlio decomposition and 
transfer undoubtedly become complete, but this does not 
affict the conclusion 

In the cases of the separitiou of the constituents of water, 
and of solutions of neutral salts forming the whole of the 
chain, there m ly posMbl) be a succession oi decompositions 
and recomposition4 tbiuughout tlio fluid And this idea is 
strengthened bv the exp«*rinienU on the attempt to pass ba¬ 
rytes thiough sulfihniK icid, and muriatic acid through so¬ 
lution of sulphate of silver, in uhuh, a^ insoluble com¬ 
pounds are foriued and coned out of the splicre of the 
electucul action, the powei of transKr is dc^tmjed A simi- 
Ur condusiou might likewise be diawn from many other 
instances Magnesia and the motdhc oxidts, as 1 have 
alieady mentioned, will dong moist mni inthiib fiom the 
positive to the negitive suiluc, but it tlicvis^ilol puio 
water be interpo^d, t\ny do not reach tlic ne^otive vessel, 
but sink to the bottom Thcbe e\pcnmen1» I have verv often 
made, *ind the results aie peifevtiy conchisive, and in the 
case, pig( JO, in whuh sulphunc and seimed to pnsb in 
small quantities through vrry weak solutions of strontitos 
and harvtes, 1 hivenodnuht bnt that it was earned through 
by means of i thi a bti itnm of pure w iter, where the solution 
li 1(1 been decomposed it the suifice bv carbonic acid, for m 
an expti im^t simd ir to these iii w hirh the him of car¬ 
bonate of birytcs w i ofieii removed and thi fluid agitated, 
nopniticle of sulphuric acid apiicncd in tin positive pait ot 
the chain 

It IS ei^V to expHin, from the geiieial phinomcna of de- 
romposition and tninsfer, the mode in nliich oxtgen and 
hiHrofff^n art s^pii telj evolved iioni wntci The oxigen 
*i portion of water is attiac^tcd b) the pDsieive surfice, at 
the Mine tunc th it the otl er coiistitui nt parF!|L the hidrogen, 
IS r%pg.1lejl hv it and the opjiosite pioecs^ tdket^^ce at the 
ne^itive Miitacr t.vi<l iii tli< miudli ui neutrul |)ofkt of the 
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circuit, whether tlier^ be a »eiw8 of iJecoiojKftitionB and ob- 

retompoMtion^ ox whethn th( particles fi#m the ♦J^treme 
points onlv uu ictive, there must be a new combination of iihcm>muiai* 
tlie icpcllcd tmiUci and thi caM^ ib analo^Ub to'that of ti>p 
por^^ins ol muiiati of aoda sepaiatcd by distilled water, 

^ tnunatic acdiH lepalled from the uej^ative side, and «odd 
bom the posjtiie side, and muuatc of soda is composed m 
the mjddk ic^sel 

These iicts Kcm full) to imabdatc the conjectures of M 
Hitter, and «oinc other plidobophem, with regard tr> the ele¬ 
mentary natiue of wnter nnd pei (telly to conhrm the great 
diRcovei) of Ml Civcndish 

4 1\I Rittei cotictntd, that be had procuied oxigen from 

water without hidrogen, by making sulpimnt acid the me¬ 
dium of communicatinii at the negative surf ice, hut lu this 
cane, bulpliuri& deposited, and the oxigeu from the ieid» 
and the hidrogin from thewatei, arc respectively repelled, 
gnd a new eoinbuiation produe< d ^ 

1 Iiavt attempted some of the experiments of decomposi* 
tion and transfer, b> means of common electricit\, making 
use of a powerful eleetnial machine of Mr >urneN con¬ 
struction, belonging to the Rojal Institution, of which the 
cylinder is 15 inches in diameter, and 2 feet long 

With the snne apvatus as that employed fui decomposi¬ 
tions by the Voltaic bnltcry, uo poiceptible effect was pio- 
duced by passing a stiong current of cleetneity silentlj lor 
fom houis through solution of sulph ite oi pot ish 

But by emploving fine pi itma points of Jj; of in inch m 
diameter, cemented in glass tubes in the minucr lontnud 
by Dr Wollibton*; and bringing them ir Xch otlur, in 
vessels ront lining from J to 4 graius of the solution, ind. 
connected by moibtasbistub, polish appeired in hsbtlian 


two houiB round the ucg itixly elcctnb^U puiut, iud sulphu¬ 
ric acid round the [Kibilivc point 

In 4 simil ir cxpeiimeut sulphuric acid was transfiricd 


through moibt ubi^tus into water, so that thcic con be no 


irougn moibi abortus 
• Pbl 1 rills \CI, 


p-igc 427 
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doubi» that the |>rjntif>ie of action is the same in common 
and the Voltaic<flectrKitv* 


VII 


On the Ptinnph^ t f the chemtral Changes 

ilut€(^ hy hlettncity 



Cenp^t pim 
eiple^nf \tiK, 
<h».mKal 
trluDri pro 
4(11 bj dtc 
tnci^y 


The e\ppr»mentB r>l Mr imt hid shown* that many 
bodit's broutfh^ into c<>a ui u i iltcm uds sepai ited, exhi¬ 
bited opposite states ol clectruitv hut it i^ co the investi^i- 
tious ot Vultd thit I cW II ti ie(o^ einent of the tact is 
owuii;» he hufl d I'l ict^? » lov II t Id the <a$« of copper ind 
ziD(»dnd othci luei due coniU ^ itum*!* and has buptxssed that 
It also takib plan v)rhro'A^( lomc^ Is and fluids 

In a senes ot t\,itiiiueiit» luidc m IflOlfi onthecon* 
•tnictioii ut olict led inmhiu Mhum bv iiieRiH ot ulteinations 
ol SI luetalhc pUi»s» lud ddK vUt sti iti ot flmds» i ob^ 
servus th th when acid uid alkalitie&oliitjous were eni]dosed 
ascUiriuits oi th<»c uistmuicuts the t Ikal me solutions al« 
ways leceivcd the electricit> iiom thenietut and the acid 
a]ua)s ti iiisuijtled it 1u iht uulal^ Urns, ju an anaii^iueiit 
oi which thi 1 leiiM nU wc ic tin, u iter, a ul sulutiou ol |MJtish> 
the inculatio 1 ol the cLctiicit) wis trom the water to the 


* Thi'i hid br<.n d owii^ miiU ic^ud to the decompose ion of vr«iter| b) 
t)r Woliasincib iinpjiuiit a > ireUts »h) \,m fi fly *\voiding spuk , 1 
havi. becu abU lo obi n <hi coiiaiitu< iiia m j '^jiaratc si iie In an 
CNpiiimciit Ml vbici a hi c pliUna loiu cwiucntcd la gla s, aud con 
ntcud bs 1 II vfiri. wub hi po ituc cunduLUtrof lUu niarhiiiw, W'la 
p!iii ged m disiilli.d «a tt ui ui in uUted stiU* 2 nd the ckcuiuty dis»i 
pated into die i mo phciP by mtaiia of n)(n^ 1 ellcd hlaiiieiiU of cotton^ 
oxib<-n 1 1 > iSx.O «i li A li UI linn ^(.11 gi , was [Koduced, md when 
the bann ipjaaiat is v » pii d tu ih lu^i^ lOiidiKui hictrogm 
H ts evolved} ind i 111 I ut I i lUun ol o i n i 11 cii gi> v but 
milhcr ot diL 1 ini^ii piodm Is^ ih^ n uo^c i ui On uiip cast ami the 
TUtro^i II and oxi^iu ^ists mtii othti^lnmcd mush u Vi» V*irt ot 
the hunt ol th ^ L , «iJid the « t ^ i i \ on lo i ^ po« y ihat th<y 
Sts.ic di.lived lunu tbw LXincatioii il common aii^ sshi h iiad bcendis^ 
M 1 Iht u lUi 111 rtault, wl icli, Wit'll 1 |irstobttuici it in 180 
Jisi V i> ibAtiiri, IS Ut H <1 ily lanitil ,^^ht alteui di puduUS 

r u t ha>t Util estntid a Ua loiuu oi tlit dik f&uou ot Uit dec- 

t bicPii* Iran* Vd \c t, i|.t <>• 
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tiD» aod frooi the tia to the solution oi potash» but in an General prini* 
anangeiutDt coiuposed ol weak nitnc acidi ^ *ter» and tin, 

the ordei was troin the aud to the iiu> and tioiii Che tiu to ch4ugvi» pro 

.1 ^ A d uc< <1 bv 

the water 7 

'^ese pnn Cl pies seem to buii un immediate leUtton to 
the general phdciianieii'i ot decomposition and tiausiereuce, 
which have been the bu)>ject ot the prece uog details 

in the hunplebt cibc ot elettneal irtiontthe alkah which 
receives electricity fiom the metal would necesbanly* on be« 
in;; separated tionj it, appear pos.t vc, whiUt the acid under 
euiular cncuni^tmees woatd be ntgatue, and these bodies 
having f^speciivcl)I with legaul Co the mitals, that which 
m ly be called a pobUiie and a mgative eleelnral energy, 111 
their repelleMt lud attiaclue functions seem to be governed 
by laws the same dt tlie iouiiuon 1 iwh ol el< etiical attraction 
and rcpuUion The body puss^sbing the positive energ} be* 
ing repelled by positively elcctnhed sui faces, and ottracted 
b} negatnely electucol buifaces, and the l>ody possessing 
the negative energy following the contrary order 

I have made a number ol «xp< iineuts with the view of 
elucidating this idea, and of extending tU applicttion, and 
m all cases they have tended to conliiui the analogy lu a 
remarkable maimer, 

Well burned chaicoal, watet, and nitric acid , the some 
fubstance, water, and boluUoii ot soda, made resjiectivel) ele¬ 
ments ui diderent electrical eoiubiii itiuii>, bteame distinctly 
active whfu aO altei n Uioiis were put to<^etlier the positive 
■nergy being exhibited on Uieside ot the dkali, iiuithc ntga* 
tive on that oi the icid, Anaugements of plates otniR, pieces 
of moistened pasteboard, and moisUucd quicklime, to the 
number oi 40 series, likewise termed a weak eleetm il pi It, 
the eflect of the lime being similar to that ol an alkali, but 
the povrer was soon lost, 

I endeavoured, by means ot very dihrate m^troments to 
ascertsiij the electrical stites oi single insulated acid and 
alkaline solutions, iifter tlmr toniact with fnitnU, and foi 
this purpose 1 eo^iloyed at diliient times the condensing 
electrometer^ Mr Cutliberle m*s construction, Mr Cuft 
vallo's mul^ii|R»cr, and a very sensible electneal belaneefon 
the priij^nple of tortioo, adopted b) >1 Coulomb, bui the 

eflects 
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ptm effect*! were wnsatisfdftory, the cm iinvitances of eTnporatioH^ 
dud of clicmic^* action^ and the idhercnce of the 
pro- tothf snHdro^ ot the iiictiJi uuploj^dt in most (ase**> pre*> 
\e litd «iny distinct result, or rt^iukiul the bonicc of the eleo- 
ttuiiy duubtful 1 sh lil not uiicr into any details of 
jnocissts, 01 attempt to <li«u cfiiirh sions fioin rafMicioua 
and uiKcrtnin nppi ii loces, uImIi, ve shall immediately 
ace, mnv he fully duluced horn cic u ind distinct ones 
*lhc tlkilmc Hid Kid siib>t«iiM s c iptble of existing; in the 
dn and solid loiin, ^ive hv coiitict mth flu metakexr ged* 
incfl} sensible ikctn<.itics wh ch mjune lor their e\liibitioii 
lh( ;^lil leif rlcctromeUr oiilj wiMi llic small condensing 
phtc 

M hen o\al«, suumu, heu/ou, oi horaric acid, peiftctly 
dr), i ithcr ir [Hnvdcr or < ivsl lU, ^ is toucln d upon nn ex* 
fended suit ice with a plati of copiMi insulated byai^lass 
h indlc • the cop)>er nas found poxituc, the icid itivc In 
favoni ihli Wi ithcr, and wlun the cloctiomehr was in per- 
ft (t r onrlitiou, one < unt w t of the met d w is sufficient to pro* 
fince a suiHiidc clmr^» but seldom more thin five or six 
^^in requmd Otliemiitils, rmr iiiil tin fur instiince, were 
fried vrilh tin same effect And tlie nu t il received the post-* 
tuc I h tii>i, ippirrntly to tiu stua extent, whether the acid 
W 1 S iii^nl ited upon gl iss, oi connected with thr giound 
'l\u solid acid of phosplioiiis, nliicli hid been stroiigif 
i^nittd, and most ciri fully c\< luded fiom the contact of sir, 
rtndei(d the iusulaled plate of zinc positive b) tour ron- 
tilts, but altu rxposurt to the atinosphcie lor u lew im* 
fiutc it wholly lost this pon c i 

^\ htn met illu p! iti* wen m ide to touch dry lime, xtron- 
tites, 01 intti^ibia, the metal btenme ne^atne, the effect was 
exceedingly disiiiict, i biui^lc contut upon a lu^ eurtacf 
beinj' sufficient to coiniiiunu itc a coiibiderable charge For 
these expeuanents tlic cuthd were uiiciully piepared, they 
were III (Kawdci, ind iud been kept tui several days in glass 
bottles before they wei« o^cd it is tsi»ential to the success of 
^ the process tii it tiu) >>c oi the tcoipeuUure of the atmos* 
^ ohere In suine i xpenmeuts winch 1 uiadt’bipon them when 
liter li<i>jtj^ bfcn ignited, they up^ired stiongl? 

Vl^ctricaU 
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electrical, and rendered the conductors brought in contact Cenerti pnn« 
, . 1 • . cijjle> of tha 

with them positive 9 clumicil 

1 made 9 c.\<.rttl experiments lu a Minilar manner on tlip change*^ prcv 
effects of tlic contact of potash and soda with*t1ie metals tnuty 
Polish in no instance affordi das Uisfactory result, lU pow¬ 
erful attraction for wtci presents tti) obsUde probably un- 
aiirmountable to the success of iin trials made in the fui 
atmoaphcic Soda, in the oq 1 > < ist lu winch elertncity was 
exhibited, affccUd the metal lu the same wa^ as Iiine, stion^ 
tites, and tna^nisia U|>ou tins o* cisioa the soda had been 
firepared with ^reat can*, expoaed in a piaUna crucible for 
ncirly 09 hour 1111 red he it, and .utitied to cool in tlie ciu- 
cible mvetted mor incrciii) when cool it was immediately 
remoicd, and the made with a plate of sine the 

expeninriit uhs pertoinicd m the open nr, the weather wag 
{wcuhaily ilrv, the tiurinuin< Ur stood at 38 ^ Fahrenheit, and 
the biromctcr it 00 i inches si\ contacts ^ve a charge to 
the coadi using cU ctiometer m tlie hist tnAl, in the second 
ten wcie required to prednee a similai «fli ct, and after this, 
thougli two minutes only had ela|>si*d, 110 further result could 


be obt lined 

In the dccompobitjon of sniphuiic lodb) Voltaicclectri- 
cit) the sulphur sep nates on the ncgitivc side 1 lu expe^ 
ritnents of laiioui electuums prove, that, by the fnction of 
sulphur and metals, tin sulphur beiorocs {lositive and tlic 
Dietals iii|^itiie, the same thing I find happens from the 
contact of ui uiuxcited cake of sulphui aid lusulateil me¬ 
tallic platcri Ml \t like has stated an exception to lead, 
as lendcinii' sulpliur ingitiv< by its Inction 'llie results 
that I h ive obtaiueil with leail, in trial'* very carefully made, 
aie the ^aiiK as those with other uutils^ Sulphur, by be- 


* aiilph ir Id a nonconJucicr, ao<f easily excitsri o) sltgbl friLtion, 

• <ro \\\ in itb temper iturt, ^onle cauiioa u r quircd in d aum, 

^onclu mus from ihe expciimetn^ la nhichil J> employed Sulphur, 
exunmed 1 mmullately ifie Itivmgbcen licjHd, yi\( t positive cl 
to conductors, in this respect wclhtla di\ aliuf* iib lanrui, and 

at slight rout*xct with div Inml 1 lufiicum to render it neguivi fn ^ 
gLiicr^l c m Js periinciil of iont.ut rue shotild be uktn th it rli- 

meulhc |<Jatd fiotu 1 kcirtciiv vili poll U(<l pUir of coppu^ltf*' 
xitic Will, I hr • rr ciivv 1 mga ive Ouiac" Irom bving laid ou a liSk of 
cuiuniou i^Uogtriv 


u 
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bencftlphn |f,ff rubbed or ftruck neaiott oeKlyjwbshed lead, altms 

tjplts fifth# , ^ tTr« u 1 » i_ 

chemical bee irae positive Mr M like peihapa um misled by usinf* 
thangcb pro- tarnished lead sulphur^ I bnd, rubbed aifainat ^itbur^e, or 
tnat> ^ fuVfarc of winch htff be^n lon^ exposed to be- 

Lomis negatne, and tbia exception bein^ removed, alUhe 
f i( ts 00 the subject are confirm ittons of the general princi¬ 
ple* 

On the general pnnciple, mcigen and bidingen nnjht to 
possess, arlh reganl to the met«ils rcspetltielv, the nei^itne 
and positive i oei%y Ttii» [ hi\t int been able to prme by 
(lire<t expenmente of contact, hut ih*' idt i is confirmed by 
the agcn<y of their tompoiiinK , thev I ha%« fnuink ihitso* 
lufion of sulphuuttod Iiidro^.n m « itet «n*«« in th< electn- 
<al npf>aratU4 composed of sinj^le plates and different Mratn 
of fluids, in the sime manner 4s alk time soSUions, nrid that 


solution of oxtmitnatic and is mor« pounful in sirfiilar *vi- 
rangf ments than solutions ot niuiiUii a<nl o' a l)ij;h(r de¬ 
gree of coiKcutiation , aiul in both these cas<s, Jt is impos¬ 
sible to (oncei?< the com billed huhogeu anil o\igeu inactive 
The inference likewise is fuliv wairinted l>^ tlie t ise of the 
boUUiun# ol alkaline hidro^uictud stdphurcts, winch, con- 
sisting pimcipally of alkuli «md sulphur together in union 
witbuattr, ixbiUit tli(C positive eueii^y uith regiitl to the 
metals m a yery high degree In tlie stnes ol experiments 
on Voltaic anangemenU constructed tvivh ''ingle plates 
above-luentioncd, 1 found the solutions of hidroguretted sul- 
phurcts in ^enciat much moie aitne than uikaline solu¬ 
tions, and particuHilj active with <oppcr, sihci, and lend 
And in an expeirmeiit lhat I made on n combuiation of cop¬ 
per, non, \nd hidro^uretted sulphuret of potash, in 
I found that the positive eueigy of the huUo^uietted sul- 


* Conun ratcdioUtiifin of ph s,hone M'rrf, I (ind, i>drcom{)<i <d bv 
Vohuie elirtiKitf the phospb^rjs combino wall the ncgativ< 1 }«Icciri 
fit.J ffi't.t 1 and form a [ hosphoret, at ieast this hippoitvd in tUr Cvro 
Cii ih that 1 uitd with plj^joa 4 nd topprr From all u may W 


that the ele^riril energy of thii iDl^mrQablr &uV*iance wah 
I ri^inl 10 rectal ts the same, as rliat ol ->ulphiji, 1 tried some expeii 
mcin ot coii*Ht u}>on it, but without success low combustion in 
nnio phtre il ts in«»st hkel> wns thecausr of ihV^^ilorc bat evui 
111 iis not conuiniiig free or loo»e j combined o\ ^eiii itf evaporatioft 


H iilJ j r.>b ibfs murferv 


% 
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pHurots with rAgavd to t\\B copper «oh sufficient fo over- C^rierAi pnn- 
power that of the iron*, so that the electnci^ did not circu- 
l^te from the copper to the iron* and irotn tlie iron to the t.hu}^tK pro* 
fluid* as III common cases* but troin the c<^per Co»the hidic^ 
garbed salphuret* and from the hidroguretted sulphuret to 
iron 


All these details afford the stroni^st cokitiicniliun of the 
principle It may be consideted almost as a meie an ixi^e^ 
ment of facts» and with some exteustuu^ it seems capable of 
being generally applied 

Bodies possessing opposite electrical energies with rc^rd 
to one and the aame bodv* we mi^ht tairl} conclude would 
likewise possess them with reg ud to eich other i his J hare 
found b) experiment is the case witli lime aud oxalit acid 
A 6f} piece ol lime* made from a rerr pure compact second* 
ary limestone, and of such a form as to present a laige 
smooth suiiace, become pusiti^el) eieitiicai by repeated con¬ 
tacts with crystalsot oxalic aci<l ami these iftstals plated 
upon the top of a corfdensmg electionicter* and reinat^dly 
toached by the lime* which aiterexih contact was iretd horn 
Its charge, rendcied the gold Itnves ne,;atirelv cicctncai 
The tendency ot the mere contacts ot the and and alkali 
with the metal would be to produce epiHSitt i fl< cts to those 
exhibited* so that their mutual agenev must ha\c bten veiy 
enri^tu 

It will not certjinir be a remote annlnirv tu rnnsi Ur the 
other acid and alK i1 ne substances ircnenlh, and o ig< n and 
Inclrogtn as possc^sin^; similu elictiu il ix lations, and in 
the decompositions and changes pieaeiitcd hv the etieets of 
electricity, the cllflcrciit bodies nuiui dlv {msscs ed of (he- 
niical affinities up}>cir me ipuhle ut coinlniiint;, or of re¬ 
in lunng in axim burnt ion, when placed jn u Ht lU of rU ctncity 


diHeicnt fjoin their natmal order '1 bus* as ne have seen* 


the acids in the positive part of the circuit bcparate them¬ 
selves fiom alkalis, oxigeii from in<hoL,th, uiidsoon, and 
metals on the negntive side do not unite to oxigtii* and 
aetds do not remnu'in union with their oxides, and m this , 
way the attract^e and re|>cl)eijt agencies sec m to be com- 
muiMCited fron the inetdiic surface* throughout the 
pi the me^nbtruufn 

VoL 1608 E VIII 
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Vin« 0» the rdaivm hetwm the el^neal energies of ho* 

dUii and tketr ckemtenl nffmsttes 

fteUtioni b*< As the ^hemicel attraction between two bodies seems to 

be destroyed by giving one of them an electncal state dif- 
of b^ie<;Aijd ferent from that which it naturally ^osseHses, that il> bv 

briDgiug It artiBually into a state similar to the other, so it 
may be increased by eraltmg its natural enerf^y Thus» 
whilst sinC| one of the roost oxidable of the metals, is in* 
capable of cornbmrog with o^igen when negatively electn- 
6 ed in the circuit, even by a feeble power, silver, one of 
the least ovidable, easily unites to it when positivdy eleo 
tnfied, and the same thing might be said of othef metals 
Amongst the substances that combine chemically, all 
those, the electrical energies of which are well known, ex* 
hibit opposite states, thus, copper and zinc, gold and 
quicksilver, sulphur and the metals, the acid and alkaline 
substances, afford apposite instances, and supposing per* 
feet freedom of motion m their particles or elementury mat¬ 
ter, they ought, according to the principles laid down, to 
attra£l each other lo ronsequence of their electrical powers 
In the present iiUte ol our knowledge, it would he useless 
to attempt to speculate on the remote cause of the electfi- 
oal energy, or the reason why difiereot bodies, after being 
brought into contact, dtould be found differently electrified, 
its relation to cheniica] affinity is, however, sufficiently evi¬ 
dent May it not be identical with it, and an essential pro¬ 
perty of matter^ 

The coated glass plates of Beccaria strongly adbeie to 
each othei when oppositely charged, and retain their charges 
Off being sc par ited Thi> filct affiirdsa distinct analogy to 
the subject, different paiticlea m combining must still be 
supposed to ]>re‘*€rve tiieir peculiar states of energy 

In the pie^c it early stage ot tlie investigation, it would be 
improper to place unbounded confidence in this hypothesis, 
but it seems uaturally tp an^e troin the focts, and to coin¬ 
cide with the laws ol affimtv, so ably d^eloped by modern 
chemists, and the general apphcation of it may be easily 

* \ 

Supposing two bodies, tbe particles of which lue m diffe* 

rent 
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rent electrical 6tatea» aod those states sufiiciently txalted to Relations be- 
give them an attractive force superior to theipower of aggie* 
gation> a combination would take place which n oold be more < ^ ^ odke% and 
or less loteose according as the energies were dliire or leas 
pei^fectlj balanced» and the cliange ot propeities would be 
correspond eotly propprtional 

Thib would be the simplest case of cbtrnioal uniou But 
different substances have different degrees ot the same elec* 
trical energy in relation to the sacne body thus the different 
acids and alkalis are possessed ot different energies with re* 
gard to the same metal i sulphuric acid* for lubtancci is more 
powerful with lead than munatic acid« and solution of pot^ 
ash IS more active with tin than solution of soda Surh 
bodies likewise may be in the same state or repellent with 
regard to each other* as appareuti) happens in the tales just 
mentioned » or they may be oetitnil, or they may be m op* 
posite or attracting states* which last seems to Ih» the condi* 
tion of sulphur and alkalis that have tlie same kind ot energy 
with regard to metals 

When two bodies repellent of each other act upon the 
same body with different degrees of the same electncal at¬ 
tracting energy* the combination would be deteiinuied by 
Che degtee* and the substance possessing the weakest eiiei* 
gy would be repelled» atid this priuciple would aftorcl an 
eaprebsicn of the causes of electire iffioity* and the decom¬ 
positions produced m consequence 

Or where the bodies having different degrees of the same 
energy* with regard to the third bodV, liad hkewinc different 
energies with regard to each other* there might be such a 
balance of attractive ind repellent poweis as to pioduce a 
triple compound, und by the extension of tins leasoniug, 
complicated chemical union maj be eusily explained 

Numerical illustrations of these notions might be made 
without difficulty* and they might be applicii to all c ises of 
chemical action * but m tlie present state ot the inquiry, a 
great extension of this hypothetical part of the subject would 

be premature 4 • 

general will, however, afford an ca^y erplanatiorj 
of the influence of affinity by the masses of the actipgwt^- 
•taocei* as elucidated by the experiments of M Beitholb t, 

E 2 for 
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Relations be- for the combined effect of inany particles posseMiiB: a feeble 

(ir«entb«de(» i ^ ^ ^ i 

tnca! fnavies energy niny be conceived equal or even superior 

of bodm ahH to the effect ol a few particles possessing a strong electnral 

energy and the facts mentioned« page 38 > confirm the snp- 

positroD tor concentraterl alkaline livivta reerst the trap's* 

tniMioii of auds by electricity much m >Te powerfully than 

weak ones 

Allowing corobinatioii to depend upon the balance of the 
natural electrical energies of bod es it is easy to conceive 
that a mean/re ma> be lound of the artihcial enemies* as to 
intensity and quantity produced in the common electiicol 
machine^ or the Voltaic apparatus, capable of destroying 
this equilibrium . and such a measure would enable u$ to 
make a scale of electrical powers coried|)ondiug to degrees 
ill afliDity 

In the circuit of the Voltaic apparatus completed by 
metaUic wires and walert tbe strength of the opposite elec» 
tricities diuninishes irom the points oi contact of tbe wiies 
towards the middle }H>iijt in the woter» which is necessarily 
neutral In a body of wutrr of ton^deiahlc length tt pro¬ 
bably would not be difficult to assign the places in which 
the clifFeierit neutral compounds yielded to, or lesisted, de» 
coiiipobition bulpliAte of barytes* lu all cases that I tried* 
requiied imintdiate contact with the wire solution of suK 
phute of potash exhibited no marks of decomposition with 
the power of 1^, when connected in a circuit of water ten 
imhcH m length, at four inches from the positive point, but 
when placed within two inches, its alkali was sloaly repelled 
and itb acid attracted* 

Whencicr 

* In tliib cxpciiinent, the witcr «as cnnUined m A eiriUlar gUv« ba¬ 
sin (wo iiilIjch deep* ihc LonimuBication was made by pieces of 'imian- 
thus of ibniit the of an inch lu breadth The saline ution 

fillod «L half ounce measure, and the dKtanrr between the solunon and 
the water* at both points of coincnumcAiion, wa» a quarter of an inch 
1 mentK^n thtae circumsranee^ because the quantity of fluid aod the ex« 
of siirficc oiateiuUy uifiuence (he re»iJt in uf ibis kind War 
iir mclmled in » biphorw forms a mu(.h less pcitAt conducun^ chain 
tfr \ wlwu diffused U|>on the »ur£iGe of fibrous no ii con c^ctin^ substances 
cl much'smaller \olnnir than the diameter of tbe sjphons 1 aiteiuptcd 
cti cfliploy si| huns ui some of mv first e9(]>cr]Dent«* but ibe very gten 

•• mfi rtwit/ 
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^VhenerCT bodies Wnu^t b} artiBcial means into a high ReUtioni1>^ 
etatc of opposite electricities are made to listore the equili- 
briuoi* heat and light are the common consequcjicea It is of bodies and 
perhaps an additional drcumstaDce m favour of the theorj 
^to%tate» that heat and light are alwayt the result of all m* 
tense chemical action And as in certain forms of the 
VoltAic battery, where 1 ai^ quantities of electricity of low 
intensity act, heat is produced without light, so in stow 
coTobmabons there is an incieasc of tem^ieuiure without 
luminous appearjnee 

1 in producing combination, maybe easily 

ex|iliinait iccoidiiigto these ide'is It not only often give^ 
more freedom of motion to the p*irticlcs, but in a number 
of cases it seems to exult the elKtiicnl energies of bodies» 
glass, ihe to irmulin, «ulphur, all utlord famllidr mstances of 
this lust species of energy 

I heited togethei an uisiiluted plate of copper and a plate 
ol sulphur, and e\uimned their clectncities a^tlieir temper¬ 
ature hecume ekidted theve dec Incites, scarcely sensible 
at 5(^ Fuhnnheit to the condensing electrometer, btcuise 
at lOifi Fahrenheit capable of affecting the gold leaies 
without condensation, they increased in a still higher ratio 
as the sulphur approached towards its point of fusion At 
a little above this fwint, as is well known from the experi¬ 
ments of the Dutch chemists, the two substances rapidly 
combine, und heat and light are evident 

Simil ir effects may be conceived to occur in the case of 
OMgen and hidiogen, which form water, a liody apparentiv 
neutral in electric\l enei^y to most other sub^tiiiccs and 
we may reason ibly conclude that there is the same evalta^ 
tioQ of power, in all cases of combustion In gener il, whf*ii 
the different energies are strong and m peifect equihbnum, 
the combination ought to be quick, the heat and li^ht in- 
tense, end the new compound id a nentml state This 
would seem to be the case in the instance just quoted , and 
ID the circumstances of the umon of the strong alkalis and 
acids But whq'i one euergy is feeble and the otlier strong/ 
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fleUtioDi all the effects mobt be lest vtvid, wad the compeundi instead 
trt^Une4^«r “eutraU ought to exhibit the excess of the stroager 

ofboduatiul energy 

This last idea is coofirmed by all the expenineDts winch I 
have been able to m^e on the energies of the saline ci"a^ 
pounds with regard to the metals Nitrate and sulphate ot 
potash, oaunate of lioie, oximunate of potaah, though re¬ 
peatedly touched upon a large sur&ce by plates of copper 
aud zinc, ga\e no electrical charge to them, subcarbonate 
of soda and borax, on the coTitrary, gave a slight negative 
charge, and alum and superphosphate of lime a feeble posi* 
ti\e charge 

Should this pnnciple on further inquiry be found to apply 
genenilh, the degree of the electrical energies of bodies, as¬ 
certained b> means of sensible lostiumenU, will afford new 
and useful indications of their composition 


IX Oh ttu modf of <uUon on th^ ptie of F0//0, with exp€rt^ 
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Ihe great tendency of the attracUou of the different che- 
nucil agents, by the positive and negative surfaces in the 
Voltaic appaidtns, seems to beto restoie the electrical equi* 
Jihuum 111 a Voltaic batter)’, composed of copper, zinc, and 
solution of mun ite of sod 1, nil circulation of the electricity 
leases, the equilibrium is lestored if copper be brought m 
contact with the rioc on both sides aud oxigeu and acids, 
whi(h are attracted bi ihe positively electrified zinc, exert 
Minilur agencies to the copper, but piobably m a slighter de¬ 
gree, and lieing capable ot combination with the metals they 
pioducc a monieutary eqmhbnuiH only 

The cleitiical erieigies of the metals witli regard to esch 
other, or the subsUoces dissolved m the water, m the Vol¬ 
taic and other aualogous instmiDentB, seem to be the causes 
that disturb tbe equilibntiin, and the chemic^ obaoges the 
causes that tend to restore die equilibrium, and the pheno¬ 
mena most probably depend on their joint agency 

lo the Voltaic pile of xiuc, copper, and iqlutioD of muriate 
X soda, in what has been called its condition of electrical 
^Ahiocs, the c*ommuoiGatiug plates of copper md zme are m 


opposite electiicnl states And with regard to ^ectricittes of 
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ftich ferjr low iDten«i^» water 19 an loauletiD^ body erarjr 
copper plate consequeotly prodacea by indocbon an mcrease expei>^ 
of positive ele^nctty upon the opposite sine plate» and meDUi«luci* 
ever) Bine plate ao increaae of negative electrify on tbe 
opposite copper plate and the intensity mcreascB with the 
uumberi aud tlie quantity with the extent of the senee 
When a communication is made between the two extreme 


points» the opposite electneities tend to annihilate each 
other, and it the fluid medium could be a substance inca^ 
pable of decomposition, the equilibnutHf theie is every rea¬ 
son to believet would be restored^ and tbe motion of the 
electncity ceiee But eolation of munate of soda being 
composed of two senes of elements posseuuog opposite elec¬ 
trical energieSt the oxigen and the acid are attracted by the 
ainCf and the liidrogen and the alkali by tbe copper Tbe 
baltnce of power is momentary only, for solution of xiuc 1^ 
formed, and the hidrogen disengaged Tbe negative onei^ 
of the copper and the positive eoei^ of the xme are conse* 
quently ugam exerted, enfeebled only by tbe opposing 
energy of the soda in contact with the copper, and the pro¬ 
cess of electromotion continues, as long as the chemical 
changes are capable of being earned on* 

This theory in some measure reconciles the hypothetical 
principles of the aetioo of the pile adopted by Us illustrious 
inventor, with tbe opinions concerning tbe cbemical ongin of 
Galvaxusm, supported by the greater number of the British 
philosophers, and it is contirmed aud strengthened by many 
facts and expenmeots 

Thus the Voltaic pile of 20 pairs of plates of copper and 
sine exhibits no peroiauent electromotive power when the 
coiuiectiDg fluid IS water free from air*, for this substance 
does not readily undergo chemical change, and the equili¬ 
brium seems to be capable of being permanently revtored 
thvoogh It Concentrated sulpbanc acid, which is a much 
more perfect conductor, is equally inefficient, for it has little 
action upon nne, and is itself decomposed only by a very 
strong power Piles, conUiaing as their fluid element eH« 


* Theexperiolenti proving thu foet, and the other analogous Ihcw 
Chu page, maf he seen deuUed m hiicbelsofi'a JouiwaJ, Sio,*Vee^V, 
p «36 lodeSS, sadybJ Mag Vol X, p 40 

ther 
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M^deof&ction th^r pur« water r>r sniphunc Bod» undoobtedi; give 

single shoik^» d id this effect h connected with the restora- 
manul elud tion of the equihhnum distarbed by the energies of the 
dations metaU, but when their extreme plates are connected there 

IS no exhibition^ as in nsual enses of electromotion Water 
containing loosch combined ozigen ik more efficient than 
water containing common air, as it enables oxide of zinc to 
he formed more rapidK, aad m Hi^er quantities Neutro* 
sahne solutions, which arc at first very active, lose their 
energy in proportion as their acid ananget itself on the side 
of the 7 inc, snd their elkAlt on that of the copi>er, and 1 
have found the ]M>«ers of a combi nation, nearly destroyed 
from this cause, very much revived, merely by agitating the 
fliiuls m the cells and mixing their parts together Diluted 
acids which are themselves easily decomposed, or which 
assist the de<N)m{iositton of water, are above alt other sub* 
stances powerful, for they dissolve the Tine, and furnish only 
a gaseous product to the native surface, which is imme- 
di itcly disc iigagcd 

There are other etpenments connected with very striking 
fesnlts, which offer additional reasons for sup|>o 9 ing the de* 
composition of the chemical menstrua essential to the con* 
tinned electromotion Sh the pile 

As uhen an clectncal disrhsi^ is produced by means of 
sm^ill mi *11110 vuHices iii the Voltmc battery, (the opposite 
States bong exalted) ^fnstU^ heat is the o>nsequence, it oe* 
cKiiredto me, that tf Ihc decomposition of the chemical 
igints w IV issciitial to the balnnce of the opposed electna^ 
ties, *thc effect, in a saline sulution, of this decomposition, 
nnd of the transfer of the alkali to the negative side, and of 
the acid to tlx |t 03 itiTe side, ought, under favourable etc* 
cumstoncev, to ba connected with an increase of tmipera«' 
tme 

I placed the gold cones, which ha\e been so often mOiH 
tion^, 111 the on edit of the battery with tl>e power of 100, 
I hlied them with distilled water, and connected Aem by a 
' pie< e of moistened asbevtus, about an inch in length and ^ 
an inch diameter • 1 provided a small air theimometer 
<aliobly of being immeraed la the gold €Oues> expecting (if 
4 ii;) only a very slight change of temperature, 1 introduced 

a drop 
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&drop of ^Miutioo of sulphite of potash into the positive 
cone the cicconipositiou lasUntly began potsib pa&Bcd 
rapidly over jQto Ihe negative cone, heat was iipmediately 
sensible, 4 Dd in less than two minutes the water was la a 
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fuA of ebullition 

X tiled the same thing with the solution of nitrate of ammo¬ 
nia, and in this iiwtaucc the heat rose to such an intensity as 
to evaporate all the water in three or lour minutes, with a 
kind of explosive noise, and ut last actual iiiBamnation took 
piece, with the decomposition and dissipation of the greatest 
part of the salt* 

That the increase of the conducting power of the water bj 
the drop of saline solution had little or nothing to do with the 
cAict, IS evident imm this circumstance I luttoduced a 


quantity of strong Iisivtuin of potash into the cones, and like* 
uiso coiiccntialed sulphuric acid, separately, which are better 
comhicton than solutions of the neutral salts, but there was 
very little sensible eflect 

The same principles will apply to all the vanekes of the 
electrical apparatus, whether contaiuing double or single 
plates, and it the ideas developed in the preceding sectioue be 
correct, one prApert) operating under diAcrent modifications 
IS the u III vers il cause of their octjviry 


X On some general Illustratwni and A^hcaliofU of the fort* 
going facts and Principles^ and Cmcluston 

The general ideas advanced m the preceding pages are General 

tratioiis and 
application 

labroni, and which, m the earlv stage of the investigahon, 
appealed extremely probable, namely, that chemical changes 
aie the prmarp causes oi the phenomcDa of Galvanism 

Betore the experiments of M Volta on the electricity ex¬ 
cited by the mere contact of metals were published, 1 hail to 
a certain extent adopted this opinion, but the new facts im- 

* In this process ammonu ws» raptdl\ ^ven off from the surface of die 
negative cone, and nitrous scid from tlut of the positive cooe, and a wh^ e 
vapour was produ<.ed bj their cot&tiuiaiion iq the aiDiotpheroaFove the 
apparatus 

^ mediately 


evidently directly in contradiction to the opinion advanced 
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OoMlIlhu* prov^, thU another power muit nec^seaniy bo 

iipfllcifrnni conceroedi for it was not possible to refer the electnaty 

oxtubHed by tba cppositjon of metallic sarfeces to any cbe* 
mioal alterations^ particularly as the effuct is mo/e distinct in 
a dry atmosphere, in which even the most oxidable metall df 
But change, than lu a mout one, in which many metals un* 
dergo cbaratcal aheration 

(Other iaots likewise soon occurred demonstratire of the 
same thing In the Voltaic combination of rtiiuled nitrous 
aad| nnC| and copper, as is well known, the side of the sine 
e\posed to the acid is positive But m combi nations of .^incp 
l^ater, and diluted nitric acid, the surface exposed tA the acid 
la negative, though if the citmcal action of the acid on the 
liuc had been the cause of the effect, it ought to be the same 
IQ both cases 

lo mere cases of chemical (.bange likewise electricity la 
never exhibited Iron bii*nt in oxigen gas, properly con* 
netted with a condensing electrometer, gives no chaige to it 
dtinng the process Mitre and charcoal deflagrated in com* 
muiucation with the same instrument do not by their agencies 
IQ the slightest degree affect the gold leaves Solid parp 
potash and sulphuric acid made to combine in an maulAled 
platina crucible pioduco no electrical appearances A solid 
amalgam of bismuth and a solid amalgdm of lead become 
fluhl uhen mixed together (he experiment, I hnd, is con* 
iiecied with a diminution of tempeiaturc, but with no exbi* 
bition ot electrical effects A thin plate of rinc, after being 
placed upon a sutiace of mercury, and separated by nn insu- 
Jating Uidy, IS found poaiuve, the mercui) is negative the 
effects are exalted by heating the metals, but let them be kept 
in contact suAicientiy long to amalgamate, and the compound 
gives no signs of electricity 1 could mention a great number 
of other instances ofpai^ cilmscai action m which i have used 
all the means m my power to ascenain (he fact, and the 
result has been constantly the same In cases of eftrvescencef 
' Indeed, particularly when accompanied by much boat, the 
metallic vessels employed become negative, but this is a phe* 
n^cAon connected with itaporotlvnf iht change of state ol a 

body 
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independent of ckemicnl chaogei and is to be referred to Geoen) diuu 

a different law* apjjliatkwto. 

1 mentioned the glass plates of Beccana as fording a 

parallel to the cabc of combination in conse(]ucnce of the 
diffAcnt ekctrical stales of bodies In Guyton de Morveau s 
eNpeninents on cohesion, the different metals are said to have 
ndliered to mercury with a force proportional to their che¬ 
mical affinities* But ibeoth(.r metals have different electrical 
1 nergiesi oi different degrees of the same electrical energy 
with icgard to this body, and in all cases of contact of inor« 
cury With anothei inctaU upon a laige surface, they ought to 
adhere in' coiiscqueaco of the difference of their electrical 
statcsi and that with a force propoitional to the exaltation of 
tho»e staus Iron, winch M Guyton found slightly adhesive^ 

I find eshibits little positive ilectncity aftei being laid upon 
a surface of mticui), and then separated Tin, sine, ai^d 
copper, which adhere much inoic stiongly, communicate 
higher charge*^ to the condensing ilcciromctei 1 have had 
no instiumont sufficiently exact to measure the differences 
but It would seoin, tint tlie adhesion from the diHcrence ot 
electrical states must liu\e operated in these expcrimentsti 
which l>eing propoiliouii to the electrical energies aie,au the 



* The^hine Uia capacities of bodies in consequence of the alter 
atiou m their volumes, or <uu^ of CMstonce by b<^t, n a conimually 
operating source of electritd t.ffectM and as Iluve hinted, page 47, it 
often j/iterferes vith the resiilu ot expenmeou on the eliotrical cnergiM 
of bodies as exhibited by coniart It is likewise probably one of the 
source^ of the caprieious re ultvof eaperimuiu of frietion, in which the 
same bod), according a^ its tc iture is altered, or its Uinpenture changed, 
aisunus different states with regard to another body Fiiction may be 
considered as a succession of cojiiaetl, ind the natural energies of bodies 
would probably be accurately exhibited by U, if the unequal excitation of 
heat or iu unequal eoniQianicaUoii to the different surfaces did not inter* 
fere b) altering unequally the r ^ectncal capacities Of the elements of 
fiintgUst, ill X slightly negative with regard to the metals, die soda u 
po ittve, and in conucts of gla<is mth meuh 1 ffod ii exhibits the excess 
•of the energy of the alkali the case, ai is well known, is the tame in 
friction, the anislgani of the eommoo machiueis csmntul to lU powerful 
excUatioo 


f Amalgamation endoubtedly must have interfered, hot thegeneraf 
vesuli seems to li^ve been distinct 

, hj-po‘hca» 
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h)pothc$n before stated, propoitionnT to the chemienl afBni-* 
il»pUiationf Ur cohesion m|;cmral miy be influenced or oc« 

casioncd ky this effect of the difference uf tht electrical tner* 
gies of bodicMs a curious <]ue5tion for m\tst(^i(ion 

M (tiy appUciiCioni of the j^uicrO ttrt> and principled M 
ttic pioccsscs of chemistry^ both in att ind tn nature, will 
rc'idil) m^gestthiinsclvis to the philosophical inquirer 
They oftei vcryc&s} niillio«Uot Mpn trnig acid ind a'ki« 
line matter, ulieit they c'ist iii coinUinatJon, cilber toiijcthcr 
or stpii ltd), in minerals, ami the eleLtrical poiversof <le** 
composition ma} be easily employed in aminal anri vegetable 
anal} sis * 

A puccof mmcitlur fibre, of tuo incln s long and half an 
inch in diunctei, after being iUctitfud by the power ot 150 
fc five di)s, became peifcctly di} ind hard, and Itfl on in« 
cmeitttiori no salmc inatici IMosh, soda, ammonia, lime, 
and oNidc ol iron wire evolved trom it on the iut;ari\c side, 
nnd (he (line common muietal acuK and the phosphoiic acid 
a CM giitnout on the positive side 

Alauul leaf, ttcatid in the '>iiiJt ni mner, appeared as jf it 
hill bitn exposed to i licit of 50u® oi 600® 1 ihreiiluit, and 
mas bioun mil paithid Giien colouiing matin, with rtsui, 
Alkth, and him, ipjH lud in thi tia^advc lesscl lud the 
posinii ussci conUined a cU ir fluid, ulucli had the smell of 
peieh blossoms, and wIikIi, wlun ncuUahacd by potash, 
gave a blue gJicn ptecipitue to solution of aulphatw of non, 
to th it It eonr lined icget ibic prus ic acid 

A small plant of mint, iii i smte of healthy Mgtf ition, was 
mull the medium of connection mihe bMtciy,its extrcmitjcs 
being in cunuct with pure w itei, the procivs u is earned on 
for 10 minutes potish ^nd lime wrie found in (he jicgjtively 
ekctijfitd w Iter, ami u id mitterinTlic positively ekctrifled 
water, ulueh t/ccasiontJ apucjptate in solutions ol munate 
of bar) tes, nitrate of mIvi i, and uiun tU of lim< This phnt 
ncoveied after the process but a similai one, that had been 
* electnfled ioi four houis with like risuits, laded and died* 

Ibe 

% 

4 

* ^ccdl, I find, when pUced m pure w \*er in the pokUive part of the 
Otriuu, gcrnimn much mote npKlfi thati under common eircumstaneCf, 

but 



CUEVlCiL AGE'TCIKS OF ELfCTlKlClTT 6l 

The factb show* thnl the electncil |X>wer$ of decomposition 
act even upon living vegetable niattir» and there arc dOtne 
phenomena which s«m tn provi, that they opeiate likewise 
upon living animd) sjstores Whtn the tingiis attir Iraving 
bOLit carefully washed with pure wjtri, iir brought in con^ 
tact with this fluid in the positive pirt ol the ciicuiT, icid 
matter is r tpidly developed^ having tiu thiiartcis oi i ini\« 
turc ol muiJ uir» phoaphorfCi and sulpliuiir acids nnd jf 
similai Linl be made in tin. nrgitivcpart^ U\vi\ alkaline mac«* 
ter IS a» quickW exhibited 

Ihe acid and alkaline t v<tcs pioducvd upon the tongiiCi m 
Galvanic vxpuMniitis seem to depend upon ttic decompo¬ 
sition of the siluit matter coniuincd in the living anim il sub¬ 
stance, and pcrliaps in the siliva 

As acid and alkaline snbsfancts aic capable of bcina sepa¬ 
rated from their combinations m living systems b) ckcttica] 
powers, ther< is evciy nasun to believe, that by coiiverve 
zncthods they ni ly be hktwisc introducid into the animal 
economy, oi made to pass through the anim il org ins and 
the same thing may be supposed ot me ilhc oxidi.s, and 
these ideas ought to UhU to wine new iiivestigAtion» in medi¬ 
cine and ph^sjolovy 

It IS not impuibabU, that the electrical decomposition of the 
neutral suits in ditfcreiU cases may admii of ccuuomical its<s« 

WnW burned chaKoai and plumbago, oi cbarctul md iron, 
mjghi be m ide the exciting powers, uid such in iirain^tment. 

It erected upon an extensive scale, neutrusilinc mattir beiii>; 
employed in eveiy seiKs, would, theie is evciy reason to re¬ 
lieve, produce laige quantities ol acids and alkalies sviihvciy 
little trouble oi e\|Knse 

Ammonia, and icids capable of decomposition, niidcrgo 
chemical eh inge in the Voltaic ciicuit only whi n they uc in 
very concent late d solution, ind in other eases aw me ii iy cm 
ried to then particular points ui lest Ihis ftci may induce 

but in the negitiec part of the circuit they do nut germinate aitU 
Without suppusin^ ail) pcculnr ihccU front (he di6fvn.nt elertrieicie , 
wliieli however may operate, the phcnoiueuoci may beaecountod ft tCrotu 
the situraiion of the water riear the pfHitive metallM* surface wah u i^ui, 
asd of that aoai the iieg uive iiufaec wUh ludro,*nn 

hi 
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tfstioni »nd 


OV aOUI CBBMICAL AOEKCIES OF ELECTRTtltT. 

US to hopCi that the new mode of Analysis may lead us to the 
discovery of l^e true elemenU of Codic^» if the materials 
acted on be employed id a certain state ofconcuitration» and 
the electricity be sudicientlycsaltLd Fur it chcinical union 
be of the nature which I have ventured to suppose^ hov^ever 
strong the natural ekctiiLal energies olrtfie tkmeuts of bo(Ji<^ 
may be, yet there is cvciy probability of a limit to their 
strength wheriis the powers of oui aitificial instiuments 
seem capable of mde/mite lucrra^vc 

Alterations of chctiical (qmlmiium arc continually taking 
place m nature, and it is prol>ab|c that this influence, in its 
facultKs oi dc com {position and ti<in>fcniiCc, consnjcrably in* 
terferts with the chcmicil ilicraiiuns occuiiing in different 
parts of our system 

Ihc clcctiical appt iiinces which precede earthquakes and 
volcanic eruptions, ami which hm been desciibed by the 
grcUtrnumbei of oUhivcisoI these avilul evmtv, admit of 
*tcry easy cNplanacion on tbepiincipks ih tt have been stated 
Beside the coses of vuchh ii and viok nt clungi, tli« ic must 
be Constant ind ti in(|Ui 1 aliei itioiis, in which ehctricily is 
concciiird, piodiiccd in v uiuus parts ul the interior strata oi 
our globe 

VNherr pyntous vtiala iiirl strati of coal-blende occur, 
where the pure metids oi the sulpburets arc found in contact 
uiih each otlur, oi any conducting subsUiiCfs, and where 
different stiata contain OiHereot salim meiisirua, electricity 
must be cununually maniiesied, and it is wry piubable, that 
iDtny mineral luimations have been materially influenced, or 
even occasioned by its ugencus 

In an cxpciimentthatl made of electrifying a mixed solu¬ 
tion of muiiaics of iron, oi cupper, oi tin, and ol cobalt, in a 
positive vessel, distilled vater being in a negative vessel, all 
the four osnles passed along the asbestus, and into the nega¬ 
tive tube, and a yellow metallic crust formed on the wire, 
and the oxides airingcd tbemseives in a mixed state round 
the base of it 

Tn another expenment, in which carbonate of copper was 
diffused through witei in estate of minute division, and a 
negative uiu placed in i small pciloratcd cube of zeolite id 

the 


4 






"•J 


h 














































































































M IWUT AND m ATID. 


ihe uater, srren crvUah collected round the cube, theparb* General titui* 
. , ® 11 ^ - tranoTu and 

cles not being capable ot penetraKing it ^ ippHcauon^ 

By a muluplication of aucb instances tbe electrical power 
of tiaribfereDce may be easii> conceived lo apply (o tbe e\* 
planation of some of the principal and most m^stenotts facts 
lU geology ^ 

And by imaguimg a scale of feeble powers it would be easy | 

to account for tbe association of the insoluble metallic and 
earthy compounds containing acids 

Natuial electricity has hitherto been bttle investigated, cs* 
cept yi the case of its evident and powerful concentration m 
the atmosphere 

Its slo\l and silent operations in every part of the surface 
will piobably be found more immediately and importantly 
(onnecteo with the order and economy of nature, and inves¬ 
tigations on this subject can haidiy fail to enlighten oui 
philosophical systems of thcLartb, and may possibly place 
new powers within our reach* 


Explanation of tht Eiguitt 

PI I Fig 1, Represents the agate cups, mentioned VoU 
XVUI, p 323 

Tig 2, Represents the gold cones, page 329. 

Fig 3| Reprutnts the glass tubes, and their attached 


apparatus, page 337 

Fig 4, Represents the two glass tubes, with the interme¬ 
diate vessel, page^g^ 

In all the figures A B denote the wires, rendeied one posi¬ 
tively, the other negativel) electncal, and C the connecting 
pieces of moistened amianthus 


XIII 

on the Analyns of ihe Swentj ihe Acid U contains^ and 
^ the Acids of the Vrine and Milk, read to the National tn^ 

JhiuU by Mr Then uld* 

P we esamme tbe pnacipal fluids of the animal econom}, Ammiil fluuU 

we imd, that some are alkaline, and the others atid To the 

' line 

a Anoslei de Chimie, rol LIX, p 262, 8epi 1606 

fir^t 
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OH fiWeiT AND ITS ACID 


cUm belong the blood and bile to the lecond* the 
unnei milk, ut\i sweet * 

Hence ense n^turelly two qoeationi, whot are the a 1 kali s, 
and whAt«are the ands, proper to these fluids ^ The first has 
already been soUed, ms the icbearchesof Cadet and De^eux 
have proved, that wc never m et with any alkah but soda ia 
^ animal nubsUnres 1 be solution of the second however is 

bnt little advanced eten tlie data, thAt mi(?lit le^d to it, are 
for the moat p^rt loaccumte nnd many of the results relat* 
ing to some of the^e parts tretoo deacient in pioof, to be 
placed ID the rank of <lemon*«tmted truths *lh)s s the 
question therefore, thit will foini llu subject of the present 
^ memoir, and, that I mas tic it it in a nuiincr s&itahle to 
the object I have lo view, I '•hall hilt pieseiit as full ui ana* 
Ijsis of the sweat, is we have of untie and ot milk 

Pa AT I (ff (h Stt'tat 

Svest The saeat is a fluid separated fiooi the blood in the skin 

by exhalant vi^seU, with wluth its tc\tuie is trivcrhed or 

filled It IS more or less copious in diflciriit iiidiudualb 

and Its quaiitiU is ]n iceptibh iii the inverse latio of that of 

the \inne All other cueunistaiices bring Biinilurt much 

*ni 1 of an more is prod tired diinng digestion than during repose Tlic 

13^0 pioducUcm «ppt irs to be twenti-six grams 

8 lbs Voird, and two thirds m ti minute, the lu tiiimiai nine giains, troy 

to 38400, nuif weight It is much icilenor lioweier to the pulmouary traii- 
M lbs ptrdsf ^ , , . , . I , 

1 hat fronT die there is likewise a greu.dilKrcucc between 

liip^ stiU their nature uud niaiiuei ol formtlioii ^lie ouc la tlie pio* 

duct ot a particular secretion, suinlai lu some sort to that 

uuioa of the urme the other, com|H>w d <if i great ded of water 

and curfKill ic acid, is the product oi i combubtion gradually 

eflected bv the itinosphiiic <ui 

Ihe ^we4t,iu 1 hedtliystate, sen Aensibit nddei 

paper or infusion In certain diseases, and particula/j^ 

putild fcseiS 1^ alkaline jet its taste is always rather ^ 

line, and siinafai to that ol <-aIt, th in ucid Though col out- 

]cs>, it «'tiiuib hnen Its smell is peculiar, and insupportable 

when It is coilcclitrnted, which is the c aso m particufar during 

di'^till uion Hilt beflne 1 speok oi the trials to which I sub*^ 

jcctcJ it, and for ahich I had occasion ior a great qu intitv, 


Its qualities 
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1 ouuht td mention the method I adopted fbr procunog 
It • • 

I ippbcd to persons wlio we lo the b^ibit of wearing flan- TIow obu\nM 
nel i^aistcoats nevt tin skin To avoid every Source of 
err<)^ir, tin. waistcoats, before they were put on, were first 
Wa»ln.d with soap, than rinsed in a stream of uatei, and df- 
tcrwanl in diluted rnuriati< aid several times, and hstly f 

tliev ueie unmeraid am) wrung out of d large tub of water 
Ihi pcr^iis wlio were jo obi giiig as to submit to the tapf 
rime lit, went into the bath before they b<gaii it, and were 
pat 4il irh careful to mb <verj part ol the body wtll Tht 
iiwt it that wis coUicted uiiintiimptedU in the d innel dnr* 

III tlx (uur * of tf n dn I »t mraUd b\ mt ins of hot dts» 
tilled ind this i boiled down to the consisttiuc of * Omil!i.ijU 

vinip m i |t tort,to tiu neck of whn h a receiver was adapted 
The proluctof thw distillation emitted i nvuseoiu smell, 
which (luniTirshid as the iKpior cooImI Itcin^odno dti ration 
III sirup of moIcN, but it mdentiv riddi ned inlii«<ion of hU 
THUS I^ft for some time ex|)Osed to tbe air, it utiiinrd the 
tinnspirenrv it had at fir^t, and underwent no lemiikible 
change, wnicss with respect (o its «incll, which culirely 
vaniflied ui a clo^e vessel piobablv it would li tv e puti ihed, 
like thepioduct of the distillation of dl othei in ni i1 (Inids 

The resolduum wis not ven eoprnus, and evidentiv void ot R'a<luiin* 
amdl, though pretty «‘tn>iigly lead, the igreeahlc ti&>te oi 
aca salt pruio in mated in it, vet with this tiste soinoUnng 
acrtrl utiU puiigen^as perceptible, it was l^hth delnpip - 
cent, lequmng roniedaysioreM)lreiato i liquid, nnd it wa^ 
completily ^luble in w lUr Liino, Uiiytcs, ammonia, the 
acidulous oNalatr of potash, the carbon itcs of potish and 
soda, most acicU, aud ocelate of kad give no precipititc 
with tbi^ solution, and clibcnga^ed nothing fioin it Nut- 
g dU^.j^»e«wiOiied a blight precipitate lu it, but the nitiate of 

/ Jr reads red it very turbid 

^ Caktaed by itscll it was decomposed, emitting vapouis Cakmad 
that h id nothiDg of the htid stneU ol aiuizial matter, and 
was coj verted iiitu a black substance tl at was compobcd ^ 
simply o) a great deal of common salt, charcoal, aud scarcely 
pel ceptible quantities ol lime uid oxide, of iron 

1* milly, when subjected to caloioation alter tbe aod has Calcined i''ler 
VoL XXIX.—Ja> 180^ t besu o 
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Jt pru) tiKS 


b«en sAturated with |>otAsh» tbit base vat obtaiued id ttie 
ttUte ol Lurboi ate, beside the precedtng matters, in the bUcL 
sub^UhCL reruaiiiing 

Ihese tiuU already convinced roc, tliat sweat contains 
muriate of nods, traces of phosphate of lime and oxide of 
irou, \er> litUe animal mutter, no su|photc, no soluble phet- 
pliatc, and lo addition an acid, the natuie ol whu Ii I aheacly 
suspected 

III fact tliiv aetd, corolaned with a base, giving nse to a 
carbon ite by ita calcination, must belong to the \e(,etable or 
animal Liugdom, and as bisides it was volatile, and >>rioed 
soluble salts with the diflcieot sabhable bases, it became 
very probable that it whs the ac^etous acid ^ 

1 c<l hv this reasoning to suppose the existence of acetous 
i( id 111 sweat, 1 still required possitive experimi Wts, to cotw 
\mcc tujscir of It for though the propcities I fiavc menti¬ 
oned hclong onl) to the acetous, of all the known acids, }tt 
thev nii^lit equall) belong to an unknown acid Thus urote 
IS tar from being suAcicotly chaiactmsed by the properties 
with wliuh uc usually content ourselves as denoting its pre** 
Hciicc, naroel}, its being without smell, without colour, and 
without attion on blue colouis or solution of lime, all nega- 
til ( properties, and iur fiom being as characteristic as tho&c, 
vk Inch, being founded on combiuatious, may be termed posi- 
tnc Fittlicr, to give certainty, there must be a combina¬ 
tion of these positive properties, unless some one, vihicli hap- 
penv in certain instances, be so dec mi c, a^ to suffice ol 
Itself ' V 

i lius, tliougb every thing apparcutly tended to show me, 
th It the Kid of vwrit was the acetous, it was Duccfiary for 
me to ubt un it sep irate, aud combine it with diHejeiit sub- 
stQiicib, before I would piouounce definitively on its niture* 
This I ejected eisilv, by divtilling with another «w ^ the r«v 
siiUmm, which i ci rtaiii quantity of sweat collected in 
ml waistcoat sli^btly alkaline afforded by evaporation In 
tilts distillation I prefeiied the phosphoric acid, on one hand, 
betuuse it is fixed, and on the otlierr because ai> it is very did- 
t lilt to di compose, it at u less on organic matters fhaii many 
other( 1 faithcr took Mery precaution, to condense the 

pioUtict oi dMillation m ibt receiver 1 luv product strongly 

• reddened 
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wMined mfusion of litmus ib) taste Was that bf a weftk 
acid lU smell that vioigar curobiiied^with potash it 
foiiueda sait^ which b) evdporutiou was reduced to littld^ 

^bnijug ficale$i micaceoud as it weie, acnd» and wery deh* 

' quQiceut on the addition of sulphuric or phosphoric acid 
this salt evolved a strong suiell of acetic icid { iuid» ])Ourcd 
Into i solution of nitrate ot luercury* it precipitated cr}staU 
Ime scales, simiUi to accelite ot inercur) 

This acid thereioie was the acetoos, and consequently hu- Tins acid the 
man sweat is formed of i greit deal ot ^ater* fret acetous 
acid ,1 muriate ot soda, an itom of phosphate of lime uiid 


oxide of i^on and an in ippicciubleqiiantitv ot animal matter, The snimit 
which approaches much aeaiei to gelatine than to any other 
subsUncil 

Part II Of the aeul^ of urine 

These acuU are, in, the uric acid, which ireciuentU giie* tTrme contami 
rise to the stone m the bladder ^dly, the beneoic acid, which 
exists very i irely m that of adults or old persons^ and is bmsoic, «ids 
more frequent m that of infants ddl>, we an obliged to ad« 
nut another acid, since the uniic strongly and constantly 


reddens tinctuie of htmus, an aitiun which cnimot be 
ascribed either to the unc acid, that docs not alter its colour. 


01 to the benzoic acid, that is touiid in the urine only un^ 
der certain ciicumstances, which are uot yet well known* 

Whut IS this new acid ^ 'i his is the second question that I wbst is this 
shall attempt to d>^p 6 sa At present it is generally supposed ’ 
to be the phospftbnc ocul This opinion is grounded on the Suppondtobe 
presence of a pretty large quantity of piiosphate of lime la pko^paonc 
uune, wincfi, being itself lu&oluble wheu neutral, becomes 
very soluble and even deliquescent, when it is with an excess 
of acid and at the wme time it is streugtliened by the coih 
iiderHtiJti^that beside the phosphates ot hnic, soda, ammcK 
•if , and loaguesiu, w c hud noUiing in unue but the sulphates 
of potash and soda, and muriates ot soda and ammonia* 
neither ot winch salts is decomposed by the acidulous pbos* 
phate ot lime their acids therefore, that is the lul^diuno 
uud mmiatic, cannot exist in the uame, since, ns id well 
known, they would convert the phospliaie of lime into aci« 
diilous phospliate oi lime If then the phosphonc itul be 

« i it 
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Ibi*' I'robi 
«k 1)1 lake 


In ihc living 
bodV 1 iKIIMf 
UflOn DM) I 
f tiaiuui 


rot l1)i> ^Uuit of th« pho'«phate of hint in uniH»itinust 
unilr>iil>it(U\ Ik some oUi«r we<ik ucid, and piohably uu acid 
ot tne iMtmeo} tin \itable dud amiiial Kids 
^ Nnlhiif^'* III lat t promts, that this is imt the <abe I «iU 
Viuluri to ly liithei, that this ln|w>tliesis ipjif its ti« me 
nioiL ulmitsibli tli ir^^be tornif i idiiiit H < aodS- 

lotis phosphate cl hull inurint^tie must suppose^ lhit a 
puitioiiot uiii ol till phosphutt s of the blood isilccouipoM d 
in the kidneys ivheii it nachts them that the plnibj/ioric 
ai nl IS hci, or «t leist cmistitutes an acidulous phosphate 
uith tilt phosph itt of hiue^ Uiout^ii ]ncHent with tl*t 'Aala oi 
llu lihiod, Mid uith the bis< ot the pi o^phate dccotnf osid« 
botlioluliMli ippeariiotto (ulu inlo ant iic w combination 
al (li time, mil which ne t ikcinip with the iisidtium ol the 
sicMtion In tlu venous <i}stcin, to b< letuined lutu the <ir- 

i 111 itioii 

U Is tria It mav In said, thitbodus under the influ<?iicc 
of hie act in i thtf* a ul qi uiip i lioui m hat thej do when de« 
pnvi <1 ol It • nid ill it conseipn ntly dceompositions may tako 
pf tr( in tlie ainni d cronom\ eoiiii iry to hU that aie ui* 
(piaintid with J'ut, bcsidi th it thi answer, thonc'h uccu* 
mU, panes litth u) tnoiii of the case in questioni Jt inav 
be employed m i ceitaui di,;ne to rttuit iheai^guinent, uh 
llitis w< hn< no ivowcd instance of salts bein^ lUroin* 
jiusid III tin unmiil Morioiny ^olhattlun ulkah md acid ie« 
Ol nil piesi lit in^i thi r without com Inning, while on the othir 
hand >t is di inoitstiHletl, th it auini il sut *iiicrs paitienlaily 
tiost th it exist 111 th< blood, as the lihiineiAid ilhiimcDv iie 
tiansfomied into some otfur m pissing throiioh this oi th it 
oilman thu« in tin ni imniary ^hi t aa < on\crtcd into 

eir^ ir of inilh, md the iisious, buf^Mceous, and extra*- 
tue nmttefs, and in the kicliu\s thi y ionii une, uric acid, 
and some times hcnroic ir id ’^ow it the\ con i^dTiw^form 
one ot tln^c 'mhIs, and sometimes the other likewise, li't?*' 
po<«sdilc thee )ni\ form a third, wUrrh comhmes with the 
phosph Ite ot Irme, ind holds it in solution Such wen* the 
reflcetiniis tint hav< led me to cximine th( acid of urine, 
and I shill proceed tnrditc the e\{jeiimcnts, that 1 Imir 
in uh to discoici il^ intiire 

Alter having emplu)id stwial moms, wbicn I shall pist 

• OYLI, 
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o\^r os thn without succ ot Unfit <lin<.th * Iftnpo*tTiuri «r>porw 
rated atiuost todnntssin , tUu i inmlitiiot d«-* ‘'turned 

coiDpovL the uicKt ibout twt.nt\ iiiurte ut iK»U tiiuic 1 he 
obuluum p<Wi.itiin> reddened iiiftiMon ot htious itid 1 
ti^ifhd It cold it sivcrul tiiiitv, with i grctl deil ol aUulivI 
4p ot Htnr\4:th • ♦ 

I t us dnsolvid the ^atei pirt of ilii. icid hut I could TUi^sc nrltei 
not * ff< rt Its comphtc boUitiom whatttei i|uvntiiv ulcohol 
I eai|iloMd and even U\ ihc u-bMaiui <A a ^ni ill digiii ul 
hint I li iviu^ all the hcjuoin 1 coiuciitnUcl Ihcui hy 

i\ ipAitioa it I hiw lUiic 1 tiicii t^4llmad tiu lUdt- Lxaioinul 

tei, I u( drti«(i rediicid loubiiu|i\ (uii^uleiui 1 ir*»t 

I dilutui H |K>it iui with w itei» uul uUft I to it lum*vs itu iud 
unminira f piecipuite touU phci, oi at Itusl ii wae bo 
«lieht, tha| It (hd not appcni till lout, dUrtlu iiiixtuK wi 
xiiade 4mithi< |io^tkuii 1 ittUintd 1 Iw rt wduntil « ib not 
only not lud hnt, evtii tieitcd with u itei« thi. calcaicoiib 


fulls dm) liint*vsiit Ty a idtd to the solution* t^uc no tiidua* 
tiou (d da itoai ol pho*»pbdtc Ihit nhuiiw is not ihs>oli< I* 
mkI whidi rontniied i i,it ti dc d ot co d uheii tompUld) 
nic uiei ili d, tiicu l> khdUntiici ol pliospliutc ol liinc 

11c m.c t dioidd stun* th itnunt umtuns, hi >idi the uric h lu <t hn i 
Hid d M lit \ ith it IcJbl d Ian 41 \ ridieil K strong) \ 
pected th It it \ ihtht occtons* hcc uim I Ind iIm tdv tf»uiul 
thisnu Sii o*Ihi uiim i! fluids tt < m ts III ilmo4 illii^fti-. 

jud It isfoiiiitd in iluiost dJ the dcroinpnsitiors tint 
Old in 1/1 d hod ICS t Ti'o In con ccjiH tn into thi |KMtioiJ Ha vtea acUi d* 
i hid ii h < out nniM\ tilt u <1 I (aiuu d Inn ti \Ur lliv« 

UV4 then (\ ipcinted the mixlnu to diMic^s*^Ml< witli i ^cnll( 
lie It, \ tu itc<l it umsh \ dh dcolio), whicli ill uhed ihi 
ivliuU t n |jt i n lloiush I owdci thitHistnn wititc of 
hiu tn 1 has honi tin i\[iniine»l wc any jtiKr, tliat 
thorr !•* k?Nus' ind III iiuiR , thon^li it dues n<it piovf * that * ^ 
tlnii jsnouho ptioru dCKh-.iiie< uiinctv 4i>«>i ihdh i v\nlLj- 
bulh* lud tu ited w t)i d ^rc it <U d ot dciihol, ahvi^ •* Ic iVes 
4 bh^hih Kul usiduuni, u ithis dcid, ii mi) be siid, n,lhe 


pho^pliu^io ^ 

To demonstiatc, tint thi*. uul i not u all the phns|>!ii>- 
nr* 1 (uiud iiul Ii uc' rccouisc to cilcinitjou^ toi ilu^ resi- oc, itui it 
clurun contdiuui pUosphitc ol amnionid* eoulil not h ive ^ 


fiihd 
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ftilcd t6 Meld plK>^plionc acid I )vtu under tbe oecessUf 
then fore of edoptmi; the <<}nthetioAl method Accordingly 
after having saturated by means of potash the extrA(*t oi 
t»ome urine, that I had evu|>oratcd to dimness with the pre¬ 
cautions already dcBcube«j, I poured lo a httU Mrx^ir, 
tre<iUd It with akohot, and obtained the same re»iilts as 1 
}ia\e already related, that is to say, the poiCion, tint was 
notdiasoUid after repeated allusions of alcohol, was and 
1 his ]iroof, I am aw ire, may Hdl be questioned for, d the 
phosphoric acid e\iste<i in the anne, it would be parti) re¬ 
tained hy the salts present in it, in the same in inner i the 
acetous, *iiid would bi come insoluble, m alcohol Jiut if it 
be considoud, that the existence of the acptons icid in 


urine if)p(urs reitain*, that nothing demonstrate the prc« 
Since of the pho«^plioiic, that tht gieaterpart C*! the free 
acid of the unne #\»porited to the consisteiHP of a snup 
dissolves III aleohoi, and that all thr acid, thus dissolved, js 
the aietous UhU, it we recollect, that the residuum is 
alighHv icid, and that, if satuiated with potash, afterwanl 
arululatcd with viiicgai, ind treated afrodU wuhalrohol, it 
remains e(|uallv acjd all these circ urn stun ces compared 1o<' 
gethir, I <uruet\i, will icqiiire such a degree ol ceitaintv, 
as absolutely to eouviiice us, that it is the acetous bckI ilotio 
in prine which dissolves the pho«phate of lime, ind which 
atone too most comnionl) im|>drts to it the pioperty of red- 
dcmiJg infusion ol litmus 

r>irth«r jjroftf ^ut, to lendci th|s last conclusion kkll more evident, I 
ihJtui% ibc ought to deni oust rate, more directly than has lutbcilo been 
acetous oof}, benzoic acid is not in fact a constant piinci- 

ple of urine bpi this, instead ol employing subliipatiou 
with or wilhoQt Ati excess of anotlier acid, when the unnu 
IS reduced to a $ii|ip} coiisisteiKc, u intthod always iu«< cu¬ 
rate, since the benzoic pcid combined with aminmifa is car- 


* 1 iMt, in the evipoTAtioii of ihc ucuie in a witcrhaih, i 

IftMr tine IS ak«umpo6«d, and that am mom i, md pc li*t{K t liUlc icc 

tons Ai id IS ftimud Supiosing this to bt On cast, n till romatHh vi rr 
pminld , C It ilic leid of iinm is ilieacetoii» 4tid, ami not yiy cihLi 
i )r 111 fivimi of this npmmn I nu^bi noloiil) adduce the rcitoDt tint 
hdsc hrin, Ol ihai viUbs pvei>, butivcn tb« uiidum iht uret houM 
\&\t ui tint csst to lOiiTsittU into acctou> acid 
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nsd off more or less «|ith the water that nses in Topour» I 
added limt, before 1 began the eva{>oiation» and treated the 
extract with akohoh 

j It IS true by this method we dissolve, bcviJe th6 benroUe 
of Hme, some uree, muriate ot ammonia, and soHa, and 
li^toua acid but if the alcoholic solution be converted mto 
a ooncentrated aqueous solution, the aud» added uttcrwmd 
wiH soon manifest the preaeiice of bcozoic acid, il there be 
eves so httle in the Holutioii 

IfUs, when we would analytic unne, the benroic acid of 4ns* 
shoiii^ be hrst soui^ht for, either by this or some anutogous 
process .It by tins we discover no trace ot it in the liquid, 
which IS most commonly the case, we msy coucludct th it it 
does notRontain any sensible quantity ot it then, htUr 
having e\I porattd another portion ut the urine in a water- 
bath, and thus ascertained the quantity ot water tliat enters 
into Its composition, the residuum must be treated re)ieat- 
edly with alcohol ut thus we shitl dissolve the uree, the 
mu I late of ammonia, some muriate ot soda, and the greutci 
part ot the acetous a< id 

Ihe mixture of these diUereut substaMccs shouhl be di¬ 
vided into thue portions Fioin the tirst the uctousacid 
rs to be separated by the me me pointed out 1 rom tlu s< - 
eotwl the uiei is to be extnurted by concentrated oitnc ueid, 
trom which again it is to be sepirated by the eirbnnntc of 
potdbli and alcohol * Lastly, from the third part tlic q\ion- 
tity of sal amrrwdfac aud muriiteof soila is to bi ascer¬ 
tained hy sublimation fti this sablimation the uiee is lU- 
stroyed, the acetous acid is volatihacd, the munute of M>da 
rem 11 ns behind, iml is to be weighed the siil imnioinac 
sublimes, and is to be < olh eted , and ns it ilwa>8 mixed 
yJ^laclw mittors, ind besiths coot mi i hltk carbo- 
ate of aitbiioma, it is to be puribcd by dtssoloug it in wo- 

r and ev iporating the solution 

The matters contained in anue, that ire soluble in qIcch Soluble m'lt- 

^ Pure uree docs not cr> tsiluo it is outv wben combined «iih ecr Uicc does not 
tain ssltsf which frcquentlv bspiteiis, that it firmv cr\^ub 1 bdif^ei^'^^ idliae 
bsst I am not reitiiDt lbu it rend«rs >^veril wlis oliible in akobol. 
which when alone are uiioluble la 0 Tlit* uii^ht eirdy be nngcd wiih some salt 
luonate of barsles 
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^ OV Tns ACID OF MILK 

hoi, aie 6vf , nansel), acetoas Bud,^ bcnroie *icid« munato 
of animoioa, ui^iuatt* of boda id part, and iwe Those thnt 
Are iiiboiuhle m it are moie numerous, ns least ei^ht m ly 
be reckoiKd namely, four phospUaU^, tuoMilphutts mu«> 
rutt ol soda, and unc acid On ticatiiig huIi noier tbase 
erf()it substii^ccb lUhoJublein alcohol,ditooUe the pho ^ 
phates oi boiln and ammonia, a very little phobpluite ot 
mB^neiiMU the roiinite of soda, the ^ulphateb of potash nid 
soda, ^hi< h are known by then crystalhzaiion, and wiecli 
may be sepanted fiom one another in i leilain de,;i^i by 
solutions oi plUnn W< may thit phosplnte ou naif* 

Dfsiu IS ]nesent b) meHiis o* potash, whicli Hill pi<^ jutate a 
aruill (]iuntil) ol tinscaith i 

'Xhe snbvt imcs iin«olub1e in water then nre the phosphate 
of liiiti, some plmsphite of mactnesia < onilnni d vFth phns* 
pliate oi arnuioiiia, iiidnitcHcid wliteh ma) be scpaiatcd 
in the iisiihI will I hi» method however diHeis very httlo 
Irom thosi that luic Wen ^iven by othu chemibt^, and I 
dcscnbc it In u in n tonciHe inaunci, because it u iiitituatcly 
coiiinctcd wall iiij subjict 

T*m I lir Of tie itad of mli 

Milk us hiK>n as it tomes iioiu the luamiii iry ^laud^ led* 
dciia htiuiis papu il tout tins tlitrcloie a liec acid ^Vheu 
1 discovered lhj» I'ut ucir ii^btitn months ago, I endea* 
loured m laiij to abt4ni] jt (mre, id ordci to exaitniit t(s pio* 
pcrticb and ill iii) ciidcavouis Moce toatUiu the 

same oh|cct, huvi Ineii e<|ually finitless 

'liioii^ii Cl cry tinii&f IcaiU u» to believe, that it ib the aci* 
tous Qinl, let it IS the same with Ks|Het to it, as uith le* 
hpcLt tn tin iicidsol sHcat and umie to pionouncedecidedl) 
ou it» nntuu, it was ueeessaiy to stpaiate it, and conbini 
It ilteiudicl Hitli sdihabte biiaes This at Icii^tW* ^fleeted 
b^ piiisiua^ cinitlicMl inalogous to th it, which enabled 
to obtiuji the acid oi unni 1st, I i \ iporatcd the wdk t4 
dryucHS 2dli, 1 tnated the itsiduum with baijtes waler, 
to situnte the icid ^dh, Iciipokited to dnuess iqain 
4th]V ft ! Ill it<d it wall deohol, to dissolve in pait the e\* 
tiactwc III ittei, and purtaularlj tn collect the ea ecus sub- 
btaiue, so tbal none should rtinaiu auspeuded in tlie v itcr 
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6tM\, I m uei ited in^w^ter wliat aas not diH8oI?ed bv th^ 
«lco^ioU hltotd the )iJ|uort coiKentruted it tvaporution, 
and t uith I hospliouc acid Hv thece uieana I coU 

Mi ted la the rece a fluid, a Inch |M>bsessed all the propci* 
ti.c^f Kilou a<id 

It To loHb then, troAi the vnrion« e\poriin 4 nts I li<ive 
ncittid, isU th it u me prolmUv 10111*11119 no tree pho*«phonL 
acn but that there ih to bo found in it, well at m the 
niilL and vuc It, nitoiiaocid udh. That t» e eweat ton* 
t*iinAbc«ide thi 4 , a ^rc*it deal of wati.i, aorne miinate of 
60<la,^ small qmntitN ot a iiru^il iiiatteTt a id lome tracea ot 
oxide iikjron and phosnhati of U r c 

It Is p^lbablts that thi u< elouc and eviMt lu several othi r 
«iib«tn*ic<Y Si ioral obsenat 10119 hod me to bc]ie\e, tlmt 
It wouh} \ found ai oanthatlde^ the itiaio^ir of the boinbit 
and formic acids with viji« ^ar hue already Uen suspectefl 
and I would ilmost v< nliiie, to t;enciahre tin ^ idea, and aav, 
that It exutii 111 almost ill aiiiinaU, as in the sap ot ainiobt 
ail lei^etibtes at Icist we ma\ alTiitn, that of all the acidu 
itb foimation co>tb natuK least, its piinciples having buch a 
tendency lu uniti, that we ean scaieely ever dislurb the 
e<piilibriuia of the cDoUcu'eeoi or^uired oubstances, with* 
out produciiijir more 01 Irsa of it If the decomposition be 
rapid, uetous ujd is tunned, 1^ slow, it 19 formed still 
Witness tin ilibUllaiirm ul eef>ctabk and auiind substaueis, 
(lull treatment In nitnr mid by o\iKeiiired mtirmtic uid 
thtir 8 |>ontaiuoua^decunipubitioii, and their trdD formation 
Jiitu ve^ptabJc/nonld or idi(Kiiirf* 

in cubes of iii<li^>estiu 1 it is Luown, that the food becomes 
and, and *on is uning to n(<tou«i acid In sevetal 4 it« 
ciunstap^b liuuiiu, Its piiMluftioit has nut jetbeen tlio* 
1 } appreci tt<d it n mains to be sten, ahethci U c\i>t 
I the iiiili*.r)t til kinds <»i niituils, whethei it be luiind in 
te sweat ot all, and Alietliu thesweitoi diflerciit uniuiaU 
tdeiitieal, and lastl}, whether it be not lu the state ot 
:etutc in such nnne as is aik ihne lliuisan inquiry winch 
I propo I to niidiitiki, uidthe ri suits of which 1 sliall sub* 
liiil to the jud^iiuntoi the iiutita'i, li the} pioce uoitlij 
Its Httcutiou 
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Remarks on Orftmeni and Realgar hy Mr Thekaed*^ 

j 

RPTMENT End real^^r Are ores of Arsenic bu^>- 
eiently Abundant 'I he first is almost ntwa\0 in the form/of 
laininee of a pure )ellow colour, and the second is as g^e- 
rtilly a red mass moie or lesa bronn Btic^uet ass( rted/that 
these compounds wire Ibmied ot oxide ok Ars< nir, inji^su)* 
phar» in the ^me proporhons, ind ascribed their (|i>icrence 
of colour to the difierent degre« ol h«at cmphiy^l iii pri- 
paring them Bergman likewise Admitted tlieoxdcot ar« 
seme, AS well as sulphur, tii both, but he )inA«,\ied they 
difleied in colour because they contumed diflfereut proper* 
tiODs Ihese opinions, supported by some expinments that 
were capable ot deceiving, prevented ilumists tor some time 
from forming a decided opnnon th it ot the Sweihsh fhe« 
TDtst boweter pitvHiUd, md shh c the creation of the new 
theory, and the reform of cinmic«d language, oipiment and 
realgar are described in chimical tic^itiaes undtr the nnmes 
of yellow sulphuntof oxide of ar»< me and red sulphnri.t* 
ted oxide ot arsenic NcvvKhekss «uuie have lately thought, 
that these two substancea differed less witli nsptct to their 
proportions of eutpliur, than tUo«e ot their oxigen 

Thus It h IS 1 m en succcsbivcly supposed, that orpimciit 
and reilgar wire honiogciiCAl couipoiuids cou*•iiuiugburned 
arsenic *id)y, thit thei were oxides inoie or Ic^s sulphured 
ted and 3dl^, tl 'it they were oxidi^ more oi Kb oxidiO, ns 
Will IS moil or hbs sulphuitIted 

'Ihe partisans ot the hrxt opaiioti ^lound it on the 
that by hcutnig equal quuntitiis of 'irseiiious ai o uud suU 
|diui III tt less or gicater device tin product is sometimes ow 

ptmeiit, lit others n djfar therefoie bi> thi i, if their colour 
d tfir, U IS owing to the heat, which occamors a difiereiti ar¬ 
rangement of then paiticlca ^ 


• Annale-d Chimic, \cA Ll\, p 2B4, Sipt 18*10 
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on ORPIMENT AND REALOAR 7|^ 

Those of the second^ refer to the aoaivsii of orpiment end ForUiei9cgn4< 
rralg ir lo the huaiid way As thev obtained from the lob- 
*4cr much more oxide of arsenic, and Itss sulphur, than Corn 
^he tormcr, their couclosion appealed to them jusr 
^ Those of the third ai^ue from 4Dalo^ They imagine, FortSeUiir^ 
when a metallicftuIutioo u precipitated b> a hidrosuU 
pwrLt, the sulphuretted oxide that is foiiueti is always of * 

thlcoloui of the ovide it coiitaiued 

>« eusv to perctive, thot none of these reasooinjips are All hsblo <o 
freedom objection and heme 1 have ima^iued it would not 
be to subject both orpimeut and realgar to a ftesh 

exammh^on, in order to hod with pietisioo how thej diSer 
iioiri cacmother 

But bt|OU 1 «*}jeik of the experiments hoaever, which I Ptmi t «m, 
have m i(A with them, 1 ou^ht to quote what prof Proust 
says ot orpiment in the lounia) de Physique, >ol XLIX, 
pp 411, 414 piitKulirl) IS 1 am pcrftctl) of his opinion 
respectmg the nature of this compound 

1 bines happen different I j/* siys Mr Pioust, “when, 
instead <it applying potash to the sulpliuret of atittmou\, 
wc add It to the oic of aisciiic tlu sulphuretted liidrogen, 
th It H formed wliile the arvinic becomes oxided, does not 
ulbere to this oxnle, on precipitating it with au acid, as 
happeiiH to tint of aiitimon) I he lndn»gcii ids a very ibt nxidc oi 
diderint part duiins; this precipitation it is emploved >n 

* ^ * 1 * itnni»nuli>v 

disoxidmg the arsenic, lu order that it may attach itself usth hidro^nt, 



pure ro^ulus ut arsenic is not soluble in the asscaicil Vudro- 
sill plj 11 ret ' 

If 1 might he permitted to m iVe one ohsenation qn this Hts <-xp^ri 
passage in Mr Proust s paper, 1 would saj, tlmt, it 

to 
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to me, the expen mentt adduced hr ttis lonrned cTiemiat ere 
not altogether «nffieient to prove the nonexistence of oxi- 
gen in orpjment lorweirtRv account tor tite result, whe¬ 
ther Re admit the existence of snlplmretted hidio^eii in 
this compound, or that an oxide oxided tUnn {1i« 
white oxtde of aiaenic Mr Froost has said nothing of real 
gni 

Foth orpiment aud realgar, if re<h>cf*d to powder, a d 
projected on burning < oals, intH, swell up, «*nd enut d- 
ptmrous acid hnt ull thest plnninnciu dn more ohA ma 
with rc«lgai Heated in <losr vcsmIs the tnsmit mrl vmi- 
fuction are the siirie, and they 4re siihtiniid aitlioiit hang¬ 
ing tlieir nituie, conscqiicntl Hit' out ^i/ni^, out am sul* 
plnirous acid ^ 

Sulpliiir fused with rcilt;<ir conviits rt lulo eVnaent, 
whiU I »enic fused with oipim^iit couvtiis it ui(o ir il^it 

'Hu snip uric, iiitru, intioiis, lud osi^eiu/t 1 nMiiintic 
icid, are, as js well Lnoap, th< ouh ones tli it nttick oipi- 
nient and icalgir 

SuJphiini uid let** pcueptihh nitli ^rciter |>o rer on or- 
pihieiit thia on uilgn In IhmIi Mrpim mis and 

H iorifierl, and ItknviM nsinioiis icid Kiu ino e ^nlphii- 
roub acid, iiiid le^s uinniiuus, au pioiliictd h itli thi nrpi« 
meiit 

Nitiic icul IS ch<oinposed h% iMithtIuM MilMmces, even 
without tin assi«,tttnr« of he it ludorimieut iffurrls witli it 


Oxigcnifrd 
liujuauc jnd 

nifro iiiiijiatic 

AiLdUs 


more sulphtn, and hsa ir*.<ninus uc d, IMh** n ilgai 

With OMgnii/ed muriatic and, iiid with ^ c nitro*tuurw 
atic, the same r« suits nie ohtinud is niih the^iitru 

Iht alk ills pi ti< id till pot idi iiid ''od i, cat Iv dlH«kllvt 
both Mcti cohl II dfo^uiittid siilphiiut of poi h unil 
aiscniteof potudi jh ‘oriiud sinieoupon nc. Iinit^w ie» 
iiitoFe elution i nrttti (opmubwhiti pucipilatt isobtam* 
id, whuh tn itt d uith < ol potu-b, aflords a lupior, 

that m(Ms, oi adding i siiflicieut qii uititi of munatic ucid, 
Qjid iiaponitiiig to a pro(icr i gnat deal of irseuious 

iCkd 


0 pnncntrnn ^[| (hrst i \IK niD# uts show ifut u ou sulplmi is coiit iin- 
um int> K wU . ' , . , j 1 j 

phvir, mil iiu t-d 111 oumiieut thm in mil n, iiui Mime nt tlum lend us to 

th<r piiJ>iU|y sUblJtcl, tU it HO OM^CIl » pi >Cl)t HI I itlicf 1 llC tolloHIllIf 
-nyoviKfi 
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Wilt »me fartticr tn the former foct^ end wdl ptace 

the )«itter in a atrou^er tiu^Ht 

It is \ er\ celt im, thut, il arsenic were in the itHte of o\- 
Ic III the-*c ro nnoiimU* thu miiflit ea^ilv be formed b) 
doting dr enmua iirid ant] sulphur Bui on heatmj^ 
[Tse auhstdiicea tojfeihcr m a retort icc, wt obtain for i 

fi lOtblO^: but Milfihnroiu ul it u not till tins 

ti» coiiH oviu thit orpnneiit or rcals^ar u 
t nids Ue mkI ludcLd^ that irseinc is less oxiJcd 
Ipburets, tlitn in irscuiuus uud But the cxibt- 
Lh oxiUci bis nivti been pnned When aiscni* 
educed by Aiiv inethtK) wli iteiei»cvcn t)) inian^ 
u ^as, iiothiDH IS evci obtauioJ but iiseiuou^ acid 
<» sus|K id the pio at wli it |icMod o( it )ou 
pU ISC Ad piobabU, it there were inv hve<l mtirmeriiaie 
di^'iee^ of osiditioiu thc\ vvuul I Ik detected by proceidnii^ 
In this wav lie this as it mi\, by oombiiiin^ buiphiir with 
arsenn in did* lent pioooitiaiis in <]o^ iisseN» we obtain it 
picaruie nrpinieut or realgar 

lliroe puts <il sulpluii iml foui of ii'^mc furn) oijHinrnt 
one of siiljiliiir vn<l rlirec of iis< me lorm icili;u Rialoiu 
ciilc s into fusion it i viry low leinpcrtturi md couliuiKs 
fluid loii" attd thi ifurt is uithiliiwn from tlic iir< ()ipi« 
nil lit T< (| in re a sn m wliat lumber he it to Ium it Both nse 
by subbinition, iinladlnii tn ihi mckol tti< retoit iI m 
eijiinniit is ttiripiiciit* 411 1 ol t In icintb coloiii» so tli it 
at (jMt it rnielit li tik<n lor l soil ol i< ilair but 11 line 
u*|Minciit Itself issunus this cu'our on Li in^ mi Ited « md 
both tb It Is iiivc oipii II lit tU( r its bi iiUit 1! colour li is 
b(i U tlius d, Hid lliL iilHii I il, I rcoine ot i very puiu 

an I vellow [>) pilv*ii/ lion It \ not the sinu uuli 
piiui nt pill la Cil Jn til liuiiM I way 1 be (oloui ot 

bis n *^11111 lai to tbit <d n iti v oipinn it tint has urvu bieii 
*l\poscd lohiJt ini ii isineviiv iisp^ct shiiiIji toil who- 
liir It be the pioduct of i iniMuu of ir 1 n tcid and 
iulpbuntu J bidM>'in, 01 ul iMlibk aiM u<te| Jiidiobulphu 
ict« iiid^in icid 

lliiis It a]i|n its di< lonstialidy tbit vcUosv arplimiitHl 
sinning sc ikb uiid even endued with a witol tlistie^y, is 
Airnieii in kouie *!ujds uh L it d^ii n piojneed by aise'iii^ 

* j d 
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and stilphur mUted together and (|hat« »mcc orpiraent aa* 
»umcs a hyacinih colour on tuamn* aimilai compounds m ly 
posMbly exist in nature, and have hetn mikUkcn for n il^ir , 
However this may be. It is Mahlibhed beyond a duuhi, thjf 
both orptment and realgar contain no oxigen they are • 
phurcts of arsenic cnoie or less sulphuretted inojpim^it 
the arsenic is to the sulphur in the propuriioii of lout to 
tiuee, 111 realgar, m that ol thite to one, U more than t^^rca 
parts of sulphur be combined uitli four of arsenic, a ycyiow 
compound is obtained, the colour ol aluch is not very 
ami appioicbes moic 01 less to lliat of sulphur in likt'man* 
net, It less than one pait ol sulphur be united ui^thnc of 
iisenic, i compound ot a browm r colour than caifinion riul- 
gar 11 termed and as sutpliui and aiscnic art nipable of 
combiinng to^itlai m agn at iiunibei uf differvut proportions, 
tlio shades til u sulphuiet of aisinic inav piesent to us must 
be tciy iiumerou* 
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wm JL Iir suggestions of Air Divy, in ]ui observations oa 

the agencies ol electucit), hIiicU wo have already given in 
tins number, see p 62, have been in some meauire verified by 
tint ingenious and learned gentleman, and Induced very 
Into 01 iifuland surpiising results Moistened pot ish and exposed 

bio*2^**™”*** on a plate of platina to the action of tht galvanic cirrt^ baje 

been decomposed into oMgeu and a base, that in some of *is 
properties icsemblcs metals llius we hnd OMgen has n| 
moic claim to be considered as tbegeueiator of acids, than ui 
that ot alkdiu, fur it appeals to make a part ot uimuoiiA 
likewise Ihe base too is highly inflammable, and forms an 
amalgam with meicuiy but it is so far from liaAing the 
spcuhc giavitj ol metals, th a it is lighci than must fluids 
ihe b<i3C ol potash has a <p cihc giavity ot 0 b only at tlye 

fretamg 
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•freezing point it is brittle* and when broken evhibih 
fttccts, as jf ciystalhsed, whin esammed by the microscope 
at 40^ it )<scticoIy distinguishable from asmaU globuU of 
lUicksilver, ttt 6(fi is quite fluid, and at 100^ evaporates It 
ila^tremcly greedy ni oxigtn, absorbing it rapidly from the 
lospLere, and rc&uiaing the alkaline state Yu it amalga* 
olktcd nuh twice Us bulk of quicksilver, and applied in tha 
ciruit of a powerful batt< ry to nun, silver, gold, or platmd, 
tli&e jnUals arv iniincdiatcly dissolved, and convoitcd into 
oxiw, while the alkali is regincratcd Glass is dissolved by 
It HI Siinit m inner as the mcUU A globule placed on 
a pne^J ICC burnt with a biigbt ilime and luiciuo heat, 
and poiA was tound m the water trum ibe melted icc In 
tins cusc,!d9 ucll <ia when i gtobuh was thiown into water, a 
consideia^le quantity oi ludrogen w«is rapidly evolved When 
aglubule was pi iced on a piece of moist turmeuc paper, it 
appeared iiisCaatly to acquiie intense heat, but moved so 
npidly in quest uf the moisture, that thepa|)cr was no where 
burned, but a deep red slam, that marled its counc, proved 
the regeneration of the alkali 

The base of sod i is somewhat heavier than that of potash, Base of Mda 
Its vpecibc gravity being 0 7 It n mams solid m a teinpcu- 
turc not exceeding t60^, but it ibO^ itispcilectly fluid 

Tiom a considciablc nuiuboi of cxpuimenls potash ap Proponiomi of 
pears to consist uf 85 parts base and 15 oxigen, and soda gf oxigen m die 
80 paits base and 20 oxigen it would seem too, that am- 
monia contauis 20 percent of oxi^n, but this proportion 
was deducted Arom moie complicated calculations, and less 
diicct expe^unts 

On examining stiontia ind barytes, oxigen was educed Stroinia an4 
fioai.^^ot them barytes 


Eioftomaal and mcdtcinal tucs of chmeu tadi^k 

ABOVl fiAecn years ago Mr de Giandi, member of thdctune^e radids 
•atriuUe Soeutyot Milan, intioduccd and established the 

cuit^atjon 
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Ctiltivatiun of ft specu9 of riJish, x]\c^rapifinu5 strtfnm Thi^ 
culture uf this'pUnt ha* IxenHttcndccI with such success, ts 
Ui merit atuntion 

I 

Ih^Climese racii h yields a lar^c quRntlt^ of oil, imlet *' 
pernnents lately muk at Vcnici show, that tlu'« oil is piido « 
abU tuajiy olliei kmiikuown, nut only lor culuur) puipust^, 
arul gisihg light bur m lucdKiuc 

I rom the exponments m tile by l>i I rancis Jj Olirarh, it 
IS extremely use iui IA tlieum the ariiJ pulinouaiy a1kcli^iis» 
It H not iiabU to spoil by kitjiiiig like utnii oil.» lias 

Uin ciuploMd with much sueciss ni cun^ulsisteougby 
Ihe pi uit l> not luyuhd by tia sliong^st ho>U, usoun 
111 ptenibct« ind lo Vny oi luiic the wed i» g illi^cd, which 
I't teiy tbuadanu . 


Simple process/of soiling and smoUtg meat 

III I niiconn n metliofl of salting aiul biiiokin^ me^it'ia 
citiplo)e(l, tliat U'ljiiiiee only eight and forty huurb The 
following is the protest A <|UJiUitY ot saltpetre, equal to 
the eoniinou suit that would lie iMjOiretl lor the in<at in th^ 
usu il w It, Is dissoliul m w lUr Ii U> this the me it to be 
•mokecl IS pul, Jud kept over a xtuw hrt loi a few hours, till 
all the wutei is evaporated It is then bung up in a thiek 
«mukc lor four and twenty bcurs, when it will be found 
eqii \1 111 fl nour to tin best llauibuig smoked meat, tbatliaa 
been kept several weeks m suit, oa red intcnoip} , and as hrm 



To Cortesjm dents^ 

1 am 801 ry to inform my cor re pendent at Wbitbe, th^ 
hlb lettir was unfortunately lost by the carelcbsuess of tite 
messenger em|ilove<l to comc^ it to me bom the pabLsbeV 
It be bis letainftd a copy oi ittheiefore, 1 would request 
th< favour of Sum, to transmit it to me * 

Dr TuiU s Ultei will eppiar m our next number 
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ARTICLE I 

Oa Albin<} 9 $ bjf I S Traill, M D 


To Ml NICHOLSON, 

^X^riE folloHin^ account of n |K>ur family in this town xibinM, 
Iran^nuttod for insertion in your Journal, U deemed *»ingular 
enough to entitle U to a place in that valuable miscellany 
The histoiy was noted doaii a ftw days ago m ni^ house from 
the vord$ of the mother, who brought aith her two of her 


child I en, who m all respects resembles the Afbmoes of Cha* 
mourn, so well described by dc Sauvsure m his Vo^agt Ddnt 
ki A/pci » 

Robert Edeiond and his wife Anne aic both natives ofjii^if 
Anglesey i^p/^orth Wales Ho has blue eyes and hair almost 
black^^^r eyes arc blue, and her hatr ot a light brown 
Ife^btr of them have rcmaikably fair skins They have 
Ween married iouitecn yeirs iheir fiist child, a girl, had 
J^Iue e}es and brown bair Ibe second, a boy, (now before 
Ae) has the charactenstiCB of an aibuut via very fair skin, 
flaxen Lair, and rove coloured eyes Ihe third and fourth 
childien^woic twins, and both boys, one of them has blue , 
eyes and daik brown hair, the other was an albwo The for^ 
inir 18 still alive the albino lived nine mouths, though a very 

VoL XIX, Tea 1808—No 89 G pun) 
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puny chtld The Sfth child, a gir1» bud blur eyes and brou n 
Mr The 4ixfu, and last non here, is a pci feet albino 
} lie oldest of these aibinocs is now nmt year» of igr, of a 
di licatc constitution, sjcnclci, but uill foim< d both in p( 
ind 111 itatuies, his ap|Mtiie lias »h ays bem bid, bu J'rr- 
quenlly compi iin» ol a duU p uu m toahi.tuJ Li^ skill^s 
exceedingly t in hid hair flaxcii an I soft, his clinks li^c 
vt.ry iittU ol the losi lu them The in^ lud pupil oi Ins 4 es 
ore ol a bnght rose ted colour, nil enn^ m some situit^nia 
an opaline tinge lie cinnot «ntlinc the strong h^lu f the 
sun Whtndcsncd to look up. Ins cvclids dit ui cmistant 
motion, and be isinripabk ol lining the<)( ste idi|^(>n any 
object, as is obscncd m those la bum nit; uiidu sgiiz^ kmds of 
slight opiith iljiii I, but m him it is unuccomp inu^l Uy tcar^ 
Ills mother sijs, that his (<nis nest dm m the uinUst wca* 
tber, but ssbenveNcd ihe^ arc shed aounnuitlv ' fin mIuIc 
ol tbc tje is j>< nci illy bloodshot lit says ht ecs bi tier by 
caiitlle than by daylight, cs|k< iilly at [ ustnt, \s\icu the re* 
flection liom the snow on tl gromui i> t\tu mtly olhiisist. to 
him lit goes to scln ul, but gent ully it tuts to tbi. darkest 
part of It to read bisltsson, because tuis is most igrceablc 
to his eyes In in> loom, winch b is a noitht rn dsjx'Cl, he can 
only distinguish some oi the lettcis in the p iges oi the f din* 
burgh Review , but, if the light is nut peimittcd to fall full 
CO the book, iic IS able to lead mr>st id them He holds the 
book very near bis eye His dispos lion is stry geiulu, he is 
notdiliciuit in jntcJJect Ills whole ippuarance is so le- 
markibU, that some ye us ago i pcison attimptid lo steal 
him, and would hue succeeded in diagging^ira awoy, liad 
not his cries biou^bt i pt rsoii to his assisunce 

'i he youngest child is now utuc monih> old , js a stout, 
lively, noisy, and healthy boy lu other u sjkcIs he 
uv'iublis his biothei 

1 he mother snys, ihil t»iic <f b(i rousi/ts has a very fai 
skin, flaxen hair, and eery ueak light blue eyes I 

ProUssor Blumcabieh oi Onttingin, in a curious memoir 
retd before the R<iyal Society of thu city, cndiavnircd to 
provi, that the red eolom ot the eyes of the albinocs of 
ChaftK)unt was owing to the want ot pigmcHtum within 

the 
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tbe eye \botit the fxme time, Buza of Milan had an op« 
portutnf) of dissectins albino, and proved, thatthep/^* 
rugn/M of tht clioioid coit, and also \h yt poitiou of 
it whiLl) lies behind the ills, «id is c tiled usea by anatomj^its, 
ne aaiitrrg ihus^dcmonsti itina ahat Blumciibncli had 
[ippo<:(d J Ins d< hri< Mcy a ns n >sLtved before by Rlumcii- 
cli in soin white do>^, <m)s, and in white rdbbiU Bum 
d^CO'Mid, th It iIk Ii\ci of the skin calkd refe mvcosvm 
Wii^iilso Vi luiiiii;, nnd to this hi with guat piobability nttii-* 
butAi the peeuliai liitruss ol tbt skin, the colouring matTcr 
of lis* ]i<gro, audof lie h in ol aiiimalsi being lodged in this 
nieaibriye 

It IS l\nU known, tint Ji<ni tlic tnur) intivts of Asia, 
Afrui, ^nd Aiucuei) albinois s^inuiinKs s{ijiijg, who an 
Slid to bill i|iii>l( ol piopi^itin^ iM(< Ike thembilvcs, alien 
they iritrniMiry Uhithei tbn h iheeisewiih the albmucs 
ol Luioiic is unknown, for, is In is 1 hnvc been able to 
li am, not on< ot tl tm w ii fi 11 lU f here aio on record 
ci^ht jjjstincis of 1 (Hop in ilhinois, beside thethice now 
11011(4il )uo ol llKse m distiihid h\ ^lUSsUM, four by 
Bu/ri, onehs IkI m tins, indnnt by uipi ituis, *iU of whom 
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were n il<s 1 Ik piunu ol th< two vouii* mm of Ch imouni 
had t( male cliiidu n if ilit u&n il ippiiitncc Ibtworain 
of Mil in hail seven s>ns, tlim ol whom were albinoes 
Mrs Lilmoiurs gnls wtie all ol the usual appeuaiict, but all 
her bo^s wiu i hiioc^ Among tbtH clevt ii cisesnotuue 
ilbino gill h been fuurul Jhes il leist prove*, that males 
arc mull suit < ^ th in n niaUsto this s| igul it strueture 

1 lom tly piipe uatioi ot this \ uietv ol the huiuan spe- Tins variety 
ciesin^Vii 1 , OuuKi ind other places, "is well as horn the b<.c‘lnes here 

^ * diUrv 

dctvunt Mis Idaiond gives ol her eousii, it would seem to 


oe hiudicaiy 

The causes whirh piotUiet it aie like those wlntb produce Its cause un- 
defeets of limbs, oi ut \ inuus vistiti, wholly concealed 
iioiH out cuiios ty bu//i lel uvs th u the woman of Milan, 
when piegnant With thi dumoes ilwiysb d an immoderate^ 
kinging lor nnlk, which <uk. use 1 to c\c<ss, but nevei Itlt 
that desiiL while pugnint with her other eliildien, aind he 
$eeii)s to ascribe this kiigiiie to some vtUtnal keaf ot dmase 

0 -2 Mrs 
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Mrs T^dmond ntithcr experienced cny sensitjon, wluck 
could lead bei to disua{;uisb betutcii each kind of foetus» nor 
was her general biaItU sensibly aflected m one case inore^ 
tbnn ijj tlic othti Ibe story ot the milk, so much ruemblos 
those insLnud by our own good to explain malcfin 

or those singulai mart's whicb Are fcoincimies obseivable o i 
the botlies of child icii, that 1 aiu not diS}Kiscd to 
attention to it With regard to the sujjpnscd intern i1 
which imagines dcstr«>ycil the iilf niuiobum uf the 

no loctuSi It isdiRicult to conceive any disease of the 
ctpiblc of pioducing so extensive uii cflccton one ol Airs 
Ldmond » childicn* hIiiIc lU twin biotliei v^as aU(>gc*^cr free 
fioin an) matk of the CMshnce sucli m iladv lhis» 

the Kgular alternution of the albinoos vvilb hcrotlid* cliiU 
dren <loc8 not livour the notion of then pccuharil e& arising 
Not eoimecud from disease on the «)sicjn of the inotlur l>e Saubsurc veiy 
Umous^rjun rcjccU the tdi a of this lonloi mation being p*'oduced 

b) the air of Aiountoiuuus icgious Ihe three ilbmocs 1 
have just descjibcd a tie born Juur the sea, mi the eMinsivo 
plains oi Lancablinc^ and ihe birthplace ot the paicnU is the 
flat island of Anglesey Wheie (icis tri so teiV| and the 
c lUbes seemingly leiiiotc from bum in investigUioiii u i» 
brttci to rest satisiied with having ob»ervcd ibciiii than to 
waste time on useless hypothesis 

THOMAS SlEWAlir TRAILL 

LixetjfooljDec 9,1807 
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Dr Traill justly rcmaiks the sniguUiity, that of all the 
CHscsof Luropcan alhmots on iccord not one should be a 
I )alc Mi^tot niv London readers^ buaever, will be uwaie»^ 
that a female of this desciiption has been exhibited in the 
nutropolis for some seats» and is at present it the rooms in 
Spiing Ganiens She inaweis exactly to the full and aceu* 
rat< description of the hot given above Her hair, 1 think, 
vvhul^ she sufiVrs to glow very long, has more of a silky 
ap^ieaiancc tUan that of the two mule albinoes exhibited 

* here 
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here about twenty 3 eur^ uffOy at lea»t to ih^best of my recoi* 

ItcUon, and more of the yellow tinge of raw sifk bbe dues 
not see bettei in the daik than other people, buj on the con- 
|t|ary not so acU as must She is a uatni oi Lssex, and I 
k^prehend between^Uvinty and thiit^ veura old, peHectl^ 
well shaped, about tlic middle siac, and sa)S$hc has always 

wen very healthy, which her nppcirancc docs not an^ w ly 
JbjiCradjct In her undeistinduig she sctms by no means 
d^CKlU 

She informs me, that her mothers hut child, a giil, is tUo A secoodm- 
analSnuss like lieiscU, that she was tiu thud child, uid 
that uK fiflh, a buy, is 111 ilbino Kiu two inuimwiiAto 

children had nothing temdikabk Her motlur had mvci 

uny peculiar lunging, (Ulmcnt, ui liight, she added, during 
eitlurof hci pregnancies 

Another instance uf 1 (emile in my own knowledge is the A tlma 
eldest daughtci of a ic^p ctabie ti uUsmanin London, ebuut 
thiee and lacnt), wlioliisa biothcr hii albino, about ttn 
}cirs joungci limn hci^clf She wis the lust child id In r 
parents, the boy the I ist, and none of the inti rincdi iti chil¬ 
dren had any thing peculiirin the 1 iptMartnec 

J am iaitbcr iiilorincd, that two albioesves bothyoiin^, an* Two more 
now eshibiting ibout the country with th\ii brother, who is 
an albino Ihcy nre said to Ik natives of Ireland, but I 
have not been able to get any certain lufoimation respecting 
thonv 

1 likewise remember an albiness, pi rhape eight nr nine A si^th 
}cars old, being introduced one evening to the. Miciety at 
Ou^'s Ho**j)ital iboui twenty ^larsago, and had supposed 
It might be the same person as is now to be seen at Spring 
Gardens but she assures me, that nuthci she nor liei stsrer 
hid ever been shown at Guy s, or any otfarr pi ice, nil she 
began to be exhibited in public a lew yi us ago Ihus there 
would appear to have been no ]e<« thm six lemiles ol this 
desciiptiuu boin in the United Kingdom wiibin these thirty 
ycius^ and if none have been noticed by writers itispio 
bably to be aicrilied to the greater care, with uhicb wuinui 
c*nde«iVour to conceal any thing they would consider hs a 
penoual blemish^ or Ui shun the view ot stiangers, when 
* marked 
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narked by any smguSai In canfimatioii of this \t 
ottiy be added, tlidt the young lad) I have menUoaed conceal! 
her pecuhaiity os much as pov^ible by wcaung a wig that falU ^ 
down over hei eyebrows, and a bomat ab large a& iadhion will ' 
ollou * 

f 


A 

jyrstr4pfiOH of a neto Eudiomeier^ aecompanuJ with Exj^n^ 
mcnU^ clficulaiftig tti Apphittiion L'y Wit r iam Ha^le- 
DitftiPi py%£sq CotnmiiHuaUdhyLHXiiih,HllA7\(i%TXf 
E\q FR i, 


AtfnfMphflTie 

lur of great im 
portnacetn v& 
nou» natural 
and artiticial 

p roc 63^9 


Mnnv o l>er 
Mrifurmfluuia 


Frequentlv 
cTolv^ ^ when 
little cxpectt.d 


Xiir impoitint put wlnth Mroosphcnc air perfcrin!, m 
mamtmnmfj the ptiuciplc of hie lu atiunaU* in cowbubtiou 
oi cveiy dcscnphoi), the uciditu ition, aiul oxidation ot a 
great v uiety ol Mib^tunces u<d in nuuierous other procewea 
both ot nature iiid irt» gnc9 h high or^^ct of interest to 
eveiy thing calculated to extend our knowledge of its natuie 
and i)ro|Hiticb 

The evidence furnished b) modem chcmistr), of the ex¬ 
istence of man) othei acn^o in subst luccs* jurreases this in¬ 
terest, especially when it a <on>idered that, owing to their 
possebSiDg soiDC oi the most olniouspropeities of titniosphe* 
nc air, os tiaiapaiiuc), elibiicit), and a power ot gieit ex- 
)>aii9ioii, on being e\|K>ieJ to lu jixrrjse ol teuipei iture, 
they were with very few exceptions, till lately, confounded 
Cither with common air, oi not eicn suspected to exist 
‘Wlirn to these coiibulciations v/e iddthetficility, with which 
some piodu«ts the c aic ecolted, m cir- 

cumstanics under vthich, in tin pic-.ent ta*e of our know¬ 
ledge, we should hmlh look fo tin ui, the power the) pos¬ 
sess oi dccoinpoMi cuh oihci, aud, hy mi interchange 
Mid new amii^cmcut ot piuuiiilfs, of producing com¬ 
pounds, possesMiig proiHittCb dNigctl cr difftrcnt from those 
of the lugredtent*! suppnvd to l>p present, ind tht•facili¬ 
ties which eveiy new detection of unsuspected pnnciples 


* From the Philosophical Tram for 1807, Pan 11, p 247 
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offordsi toward the discovery of othersy oed cotieequeotly Hence eudi&« 
the coinpositjou»01 analysis ot bodies before held to besiro* muchsut^ 
it will not appears mattei of surpnae, that the subject tign 
of eadiometr; should have obtaiued a considerable de^^ree 
I'*’*attention fmm modern plikloacphers 

VTbis would he an improper place to enumerate all that Whsthosbeam 

hm been done, or propo^, by diflerent men of eminence, 

tof/mds the production ol something hke a pertcit system 

oil Vila iiuportaut subjeit, yet some dilution to tluir Uliours 

appeirs to be indispenbible, and will be the meaiib of pic* 

ventiug some iircumlucution in our farlhir progress 

Halesf appodrs to oe the lir»t who observed absorption 
to take place lu common air, on mixing it with air obtained 
iiotu a mivtuie ot fValtM pyniet and and 

that in tl^s process fioiu being cleai they becaine a red¬ 
dish tutbid fume '* 

Dr Pnestio, as he informs us in his Ob$erv 4 iti(yn^ on d</- pru.st!sj 
Jirent hH<U oj imich stiuck with tins expert men t, 

but never expected to h ue the satistaotioii oi set.iii^ this re¬ 
mark ible appeal lUce, supposing it to be pccul ir to the 
*Watton p\riics, till cncouragid by a siig^^isimu ol ^ir Ca¬ 
vendish, that probably the red appeal mice ot thi mixture 
depended upon the spuit of iiitie only, be tiled soiiitiooB of 
the dihereut metals m that acid, ind, e lUiungthe an wijuh 
was generated, obtaintd whAt he wislied lothc air tiius 
produced he gave the uainc oi Hiirouh uii, and, Iroin its 
pobsessiug the properties ot absorbing ih it portion of itiiios- 
phene air which he c&lU dephlo^i^tunUd^ List pioposcd its 
being used as a test iui asccrtaiuii g tnc puiity ot air liia Thefn«t«ndio- 
method ol pioeecding wa» iiigeiituoa uid simple, known 
quantities ot the au to be tned, and oi nitrous ga», being 
mixed, weie admitted, iflcr the diiDiiiutioii oi \oiumi ocia* 
sioned by their uiitou, into a giaduated tube, winch he de- 
oomin ited a tttdiomcter 

It was with the test of nitrous gas, tiwt Mi C iveod shf Csvendi«Vs 
m ide his masterly anal) sis of the iir it Kensingtou and wramou sir, 
LoudoB, and by man) lal>cnous pioccssesand compaiativ^ 


•Simsl Vol l,p 224, Vol 11, |» 2fta 

} P id fTsiu for 17W t Iran, for 1772, p 210 
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tn«ls olitaioed i^olta* the eccitmer o/ which has bemt mere 
diatinctly perceired, the more the science of chemistry has 
advanced / 

The blow combustion of phosphorus* which umtee with 
the ozi(ren to form an acid* and the 4ecoinpositiOD of 
fttnd sulphuret of potai»h« are certain methods of separatioi^ 
combinations consisting of oxigen and azote but the (je« 
composition is cteU so slowly* by the action of these st\b* 
stances, that it became a desirable object, to discover s^me 
means acceleiating the process This was supposed to 
have been effected byGijton* who proposed heiitirig the 
sulphuret of potash* in domg thtn, sulphuitttcd hiclnTgcn gas 
howntr isiicqueiiU> evolved, which* mixing with the lesuluat 
gas* nicrelsos iK ({uaiuitv* and renders the lesult iallacious 
The gretn sulphate of iron impregnated a th narousgas* 
first discovered by Dr Priestlcs* and iccentl) used by Mr 
Duvy for cudiometnca! purjioses* from its pobsessmg the 
propel U of ibborhing oxigeii gas from the atmosphere* is 
much lo be preiciied to the method with nitrous gss, as the 
green sulphite of iron docs not combine with the other 
gS8S(s* with winch the nitious gts is ro ninoiiK found to be 
coiita minted* and more uituin KbuU'< aie oStuinecI 

Having had oichbiou to repeat nnnv of the caperiments 
of others ana to make some new ones* I soon found what 
every one* wtio hts been engaged on the >ame subject* niubt 
have expifieticcd* that an ippanttub iiioie commodious than 
has yet been propobed* and at the >»ume tunc capable of 
giving coriect lesults '^ith the greatest ininuttncHS, was still 
a desideratum in eudiometrv lo detail the various id^as* 
that presented themb< hes on the subject* would be an un¬ 
necessary encroach in ell t on the tune of thi> bociety but as 
I at last biuceededin contnving an instmineiit* [lOSBessuig 
the above properties m a very eminent d4gree, I Fatter my- i 
self I shall not be thought intiuMvc* in offering a description * 
of it 


De^cnplion of uppnratus whuh i« of eisy construction* and ex- 

that invented «tremely portable* consists of < gluss meebure M* pi 4H* fig 
hy iheau her giaduated tutn huridied paits, u small giiin elastic bottle 

Bi figs 4* capaide ol contaimug about twice the quantity of 
th^ measure* and fumislied with a perforated^)ass stopper* 
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8 « which 1ft well seborA in the n^k of hy meons nf 
waxed thread wound tigln round it and n glass tobe, T« 
fig 3 , also graduated^ hut into tenths of the formemlniftioas^ 
or into thousandth parts of the measure 

glass stopper, made fast m the ucck of the gum elas* 
tic bottle, as above mentioiied, h is its exterior end giound 
with einer}*, exactly to ht the mouth of the measure 1 o 
the lower eud of the giaduated tube T ih cemented a sm'ill 
steel cock, which ib secured luto the neck of aver) small 
gnm elastic bottle, dg 9 , by means of waxed threail The 
other end of the tulu. u conical, so as to present a lery 
small orihce 

Beside this, the app^intus is furmshetl with a Kuul of 
movable cistern C, in which the tube can be slid easil) up 
and down,fta id )et m such a ni inner, that the aateror other 
liquid in the oibteru muj not pass This is easily Hccom- 
plished b} means ol a coik fitted luto its mouth, with a 
perforation thiough its axis tu receive the tube 1 ho cis¬ 
tern, when in use, is to be filled with water, or mercury, *ib 
the expeninint mty require, and becomes a becondar) cis¬ 
tern foi the meisuie, as will be looic cleaih iinde<sto(»d, by 
the following description of Uie method of performing ex- 
pernnents with this instrument 

The measure is hlled with the arr, oi gas, over meicuiy in Mmnerol 
the usual manuei, aad the elastic bottle is chiiged with the 
solution, intended to be emploced asthereigeat the ouhee 
of the stopper IS then inserted into the in luth of the mea¬ 
sure, in the meicury, and piessed home to its place 

The bottle md nuasure, being thus united, lie to be 
firmly held at the }oiiit U^ion pressing the former, n {K>r- 
tion of the fluid is iniccted into the latter, and the gns stife 
fers a degree of coinpresbion, h) which thi artioii of the if- 
4 imtv, between it and the fluid, is acceleiated On tikin^ 

n 

off the pressure, the bottle, bnta elastiaty, enihavours to 
obtain Its onginal form, and receives buck the fluid This 
proresR should be continued as long as any absorption is ol^ 
served td take place When absorption«e^ses, the bottle ih 
to he separated from the measure under mercury, and the 
quicksilver which remains in the measure being brought to 

• thi 
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the level of that in the cistern, the/juaouty of absorptiOD is 
then to be determmed, which is dene as follows 
Suppoc3 atmosphenc oir h is been the subject of the expcy 
moent, and cnnsequeatly a Isr^e residuum left hrst uote 
the hundredtli |>art8 and tUeu, to ebtaiu a kuowledp^e of 
the fractional f)aits, remote the measun into the small <*>»• 
tern, in which the graduotod tube filted with merrury is 
placed, ^hde tht tube aho\e the surface of thi ifutd in the 
measure, and, opening the stopcock, Milcer t<ic luMCury to 
descirid, tiU it has drawn the fluid in tlie meaMin to a regu¬ 
lar division, then stop thi (ork, ind r«%. »tcr the hundredth 
parts on the measuie,and tin ihon*- \ ] irtsonthe giadua* 

ted tube, the united (|iiHntitiea give tht <4uni oFihe usidu il 
gas Observe well in registiiingthethoii- mdth parts that the 
fluids are ei ictly on a lei cl, on tho ouiMde an<i t ic itinde of 
the measure, thi«> miy \pe oasih eflicted,h) ponnugont a 
portion of the liquid of the small eistc rn, oi adding thereto 
IfiiHtcadof dmo'^pheiic nir, *1 gas js tried, ulinh so fir us 
It lb uticnntumiiiiiti d can bt uearfy whollv ahvoibed hy the 
reagents employed, the process becomes tsciedinglv simple, 
for if the Nsiduum h untler i hundr< dtli pait of the measure* 
It moy be transferrcil roinpliul) tutu tin. giaduated tube* 
and its <pi intit> at once asccrtiiiiefl 

The stopper S would hive tn|Cf ttd tlic fluid with greater 
volocit) h id It been btraight, but it wuuUI nut then haie been 
so cojjvonjcnt in the anal v sis of couifiouiid gassis, wheie both 
iuerciiiy lud hot solutions arc occauunall) unp)o)ed, Obthe 
ineiiuiv aould hut so tompicbacd the fluid lu the bottle, m 
iiitiodncing it iindtr thatmeiaUas to ha\e tinown out a por¬ 
tion oi lU couU nts, and also have luhbcd the hot M>lutions of 
the teiDjieiatuic, which was neces6ar> to their perfect action 
As to the si/e ol the mcasuie M, i Imc gene al]> preferred 
the cubic inch divided intp hundredth [laitb This is easily 
efleited hy taking i stout ghibs inue about half an inch call* 
bre, sraliug one end* then f'eighmg 3422 giains of mercur}* 
equal to 252 giaiub of di»tilU d w iter at temperature 50^ 
Fahrenheit fins i» introiluicd into the tuLe,4.hc extra 
length is cut oft «ith a sh ii|^e«l„4 d hk, care being taken to 
leive a sulliiicnt portion to gimd the ptrloiated stopper S 
into itb niouth 

The 
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Th« divisions are ol|taiiM by t small meaaofr, made from sn^ cr&duatiai 
» glass tube sealed at the elu9» and cut ofl ezacdy to the huu* 
dredth part of a <'ubic mclu equal to 34 3 grains of giereury* 
which, bein| ground fluti is stopped by a piece of plute-glass, 
and 9k divisions maiVeiJ by the diamoiid, upon the lutroduc* 
tioii of each hundre Itb part of mercury into the measure M 

The tube T is divided into tenths f>( the measuie M, or Mode of ps* 
thousandth parts ol a cubic inch Ihis is done by measure duatiog tbs 
mg one hundredth part of a cubic inch into the tube, and di« 
vidmg It into ten parts,uiarkingthe divisions with fluoric acid^ 
or black enimel 

To prove the accuracy of the instrument, 1 shall proceed to 
relate a few expen meats made with it 

The elastic bottle bcingfalled with the solution of sulphate Txpenmrnu 
of iron iinprjgn'itcd with nitrous gas* and the measure with 
atmospheric an, they were umted, and b} geutle mjectiou 
•fHv absorbed 

If the expen meat is made hastily, the impregnated solu* 
tion loses a poition of its nitrous gas, which must be agam 
abboihed by a <K>Uitioii of green sul|^iate of iron 

For ascertaining ibt purity of nitrous gas, the bottle msv 
be charged with the aolutioo of green sulphate oi inunatc of 
non 

For raibomc acid gas, with hnio or bar)tic water 

For oxigen gns*, with the solutiou ol green sulphate of 
iron impregnated witli iiitious gas 

For sulpliuretted hidrogen gas, a solution of nitrate ol siU 
ver was put into the elastic bottle, and sulphuietted hidro* 
gen gasf into the graduated measure the first iiijec* 

tiOD, the solution took a black flocculeut appeal auce, and a 
coQbideiable portion of the ga^ was ibsorbed After re¬ 
peating the process as betoie mentioned, the le^iduum was 

The lustrument may be likewise general!) applied to the Mixed xanei 
analysis of mixed gasses may be iiu- 

I halt been able completely to separate the carbonic acid 
gas fiom tl|e sulphuretted hidrogen, by a tiolution of the ni- 

* Obiinned from oximuriate of potash b) heal 

t ObuiDcd from sulphuret of potash by diluted muriatic acid, and 
Ivctcd Olid prsscrvcd^iih ihe grtaiest care 
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tnite of aitirei^ or of mercury emnoyc^ hot The cerbonii 
ftctd gas 10 expanded m thia pr^cets, but on standing over 
merciirv it returni> to its onginal volume The sulphuretted 
bidrogeu, lu this inatance, is taken up by the meUlhc uttrate. 
It should be here observed«that thefucetite of lead must not 
be used} sis the carbonic sail gas, even at a high tempera* 
ture, decomposes it, forming carbonate of lead 

The piopuety of tistng the aolotiona hot will be seeD} 
when we recollect} that the rarlmnu acid gas is soluble in the 
water of solution at the coromuD temperature of all these 
compounds ^ 

Nitrons gnsi and carbonic and goS} mav be separated by 
means of the hot ••oliition oi the green sulphate of iron To 
edbCt thi«} heat a aohifion on a g1a«^ cipsule over a spirit lamp 
until ebullition Hating filled the tneuptire w«th the com* 
pound gas, <.h«ir^** ihc tiastic bottle niththe hot solution} 
and unite them Tl.i nitrous gns in t^«o or thre iujettiona 
will be ibsorbed} chang ng thi colour ot the holution* while 
thecurbonic ^tid gus will be l liHlt rir«.iiod}but no absori>« 
tioii of Jt will takr pi i<« 

Pre^ I' VIS to theae expeiiments on the < (impound ga<iseS} I 
had tr 4 d several oi the ( irl>oiiic atid* sul|>huiett(d ludro* 
geii} aud nitrous gis*«e9 in tUeir unmiwd btates One hitn* 
dnd parts of pure nitohol at the common temperature will 
absorb 70 piits m vuliitne of tatlioiic ickI, and the s*ime 
quanlit} of sulpbuuttcd hidio^eii \ 1 loIioI impregnated 
with the latter prccipitatvs the solutions of the nitrates of 
lead, bihU} and nicrcury»of adaik blown colour Nitric 
acid of the spttihc gravity 1 4} and also of 1 absorbs 
carbonic acid ^aS} withont unv apimieiit change tn the uitric 
acid Sulphuretted hidro^en gas is uho absoibed by nitnc 
acid, which occasions a slight milky cloud or precipitate 
therein « 

The solutions of nitrates of harytes, strontiao} and hmC} 
absorb carbonic tcid gas equal to Imlf their volume, without 
any apparent alteration 

Snlutinna of nitrates of barvtes, stroiitian, and lime, also 
ehboib sulpimretted hidi4^eu guv, equal to their vo* 
I bine, with u slight c1iuig< ol colour} the solutions thiia 
impregnated precipitate sotuUona of lutit^c of mercury and 

of 
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S^f ftnd ftcetu^ QlLt<.id, ot a dark brov'D coloar» ind 

would be useful ^ cAeiui^nl rea^eula 

Carbouic ac i<l gas, as 1 Imvc before sUted, deromposes lo- 
1iitN>n9 of the acetite oi lead, hot or cold, foroiing & precipi* 
tate^kf carbonate of lead 

Carbonic acid g is isVhsorbed b} the aolution of the green Carbonic acid 
aulphate ot iron, under the temperature of 100® Fahrcn-■bwr^ 
hcJt but thitt u onl^ the action ot the water of solution water in solu* 
If the teiiipeiature be near boding, or aboti 180 ® Fahren- ^ 

belt, the solution mcreai^en the volume of the gas without 
the slighte*»t absorption j after carbouic acid gas baa in this 
wav been treated with the hot solutions it is stdl soluble in 
Water at the common temperature, or ui aqueous solutions 
of limei or alkalu 

Nitrous gas is abaorhed by solution of sulphuretof 
ash, with a^sepirution or foimattoii of sulphur Upon inject* 
mg the solution the sides of the measure take a milky ap* 
peurance, winch on the second lujectmu is washed down, iu« 
soluble iQ the liquor About 80 parts from 100 of gus ore 
absorbed 

Nitrous gas is also absorbed by nitrate of coppei lu solo* 

tioD, without anj peculiar alteration 

In these eaperiiiieuti, great care must be token not to in* Forceps used 

Cl ease the temperature of the gas by the hand To prevent *« 

» * ^ ^ ^ ^ ^ ^ ^ X , cTosse sf tern 

this 1 use a pair ot small circular-mouthed forceps, Imeo |>«rstLiro from 

with cloth, which firml) giasp the measure, fig 5» and if 
the ex|>eiiaieijt8 should in any way be delayed, u correspond¬ 
ing manomeU) \\\\l alwajs be sutficient to correct the errour 
occasioned by change oi atmosphenc temperature and plea¬ 
sure 

To ascertain the quantity of carbonic ai id gas, contained Exammauoo 
m oxigen gas (of a known piintv,) after combuatiou, or 
composition of carbonaceous substances, lime water will be combus 
found sufficient non, 


If It 16 required to know the ponty of the okigen gas, af- ^^6 for oilier 
ter the carbonic acid gas has been absoibed, the best method, 
acid the least liable to erruur, is to withdraw the residual oxi¬ 
gen gas>*by means of the small graduated tube before de* ’ 
scribed 

To do this, remove the measure into the small astern of 

' tneicurv, 
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tn«rcnry, pr«^^ the qmcksilver oMofAhe imnll Hottle hf^ 
the fin^ri and thumb, and le^hc ttbe nae a ^nffiaent 
height witinn the metisiire, that the (wttle e\tenclin|^ itself 
shall witfidraw the whole of the ^aa from the oiLasure, tak¬ 
ing tareihdi the cock he stopped as soon as it hat completed 
it, and aUo to pi event the solution (ron\ entenn^ the tube 
If the opiQing ol the tube is sm dl, it ojhv tlii t \ie li awn 
down intotlie mercurv, without the Inlit^ nf uij poition 
of the gas craping, whth tht measure i dMed or cleaned, 
or a ire h one (lUcd with luinun supnh d to viem it 
1 his w ly ot transkiUM^ Ih uuail very aihintagGoua, 
tbiimoik of partKukiul) in the seiKirHlion of g isses liable to w tbsorbed 
uaniferrmg under ceH iiu tcin|x.< iturr , and also whire a mu senes of 
ir Is to kit npkoyed, «is fiom th^ depositions oi for- 

mcr solotious on tin oitosurt a souu c of consideiable 
errour would aiiM; 


Conteniwe 


|Ealel 


Farther ia- 
itruetiook for 
using: iht ap¬ 
paratus 


a 


1 he residual oxigt n gas being tlius transferred into a dean 
dry meobure, the prooeHses before described tor exuuiiiiug 
oxigeu gds may be tlieii used, oi the qoantitv of < nrboiiic 
Acid gas (for examiaotiott) b<mg found b) limi a 4ter,ai]Othet 
neabiiic ot the gob uiav be tried, first with the gieen sul¬ 
phate of iron iiuprtguated with nitrous ga», ami then with 
the green sulphate in solution oolj these will take up both 
the carbonic acid gus, and the oiigen gas, leaving only such 
residual gas as the oxigeu might have originally contained 

Tnmskmng is not liere QicesMiy, as the two solutions 
may be used one nher the other, taking c ire to ust the b<^ 
luhon of green snlphate last 

‘Where it is not requisite to transfer the gas into n dned or 
clean uitasure, previous to the use of duothci solution, as in 
the instance! have just mentioned, a quantity of the first 
solution Tni> l>c withdrawn, by simply filling the elastic bot¬ 
tle with tntrLur), tiun joining it to the measure, and by in¬ 
clining the meibuie, the meicury by its gravity aiU displace 
the former sointion 

If at any time tiie gas should get dmwn into the elastic 
bottle, it may be very easil) returned into the measure, by 
idchntng sometioies the bottle, and sometune# the measure 
only errourtint could ame from tlih is, an increase of 

temperature in the g is, which may be rectified, by plunging 

$ 
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^ the whole appuratiV lu^ mercury, or water, the Btaudard 
^temperature \ \ 

'I he advd ifflgea of this constuiction of the eudiometer Adnnta|aiot 
will hereiililv peiceived b\ all tllo^e, who ire in tlte habit of Jg^*****^^®*^ 
m i^ng ch m r i 1 (xpenments The portion of gdj to be 
examined ih completely under command, it mo} be agitated 
witliout the Icastfcar of the intrusion of ati\ atmoaphcnc air» 
and the process theicby sen matenallv shortened The 
gum ctsstic 18 s Mil tnnee «o little acted upon by chemical 
agents, th It a gieit sanet) may be employed, and above 
all, ve I an very conviiuent) use hot solutions, which will 
be found in ini)>ortant auxiliary m the examination of some 
com, ouiid 

Simple as tins instrument mtT appear, it is c ilculated to 
extend our knowledge of the different kinds of air, by the 
precision nid iccuraci which it enables us to obtain, and 
whi<h solely conbtitute the value of every experiment, 

A degree of coiihdciice is im^pired fiom knowing, that we 
ran depend upon our results, and heme much viluuble 
time, which would Imvi been wasted in uncertain, if not 
useless investigations, mu) be directly applied to tlie ad* 
vancement o< screiice 


III 

Oh fAe Rcvtiftl of an Ohiohte Mode of managing Stra^ 
berries lit/ the Right II'jh Sir JosbPH Banks, Btiriw 
KB P if c* 

The custom of lading straw under strawberry plants, eiTswfofmtrly 
when their fiu^t begins to swell, la probabi} very old in tins iiadsr 

couotr} the name of tJic fiuit bears U sUmony in favour of puntslnildi 
fhu conjecture, tor the plant has no relation to stiaw in any counuy 
other Wdi, ind uo other JCurupeao Unguage applies the idea Heocs tb# 
of straw in a ly shaiie to tlie name of the ber;y% or to the 
plaut that bears it 

When ^ir Jow ph Banks tame to Spring Gioir, in 1779, prjcdwdwutw 

* If rooi iheTnnacUoni of the HorticuUarst Societ}, Vol I, ?sit I, p 64 

« he 
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uon OP MAITACIKG %T\ iW]E||eitltrEI* 


und this practice m the ^aid/e ^bo Smith, the giN 
a el) known uinoiig hia butnr^ as a man of mor^ 
ordinary abihticfc id the uriteshyoiu had used it there 


Attended with 


In theta 00 bc found this practice m the gaid^o ^bo Smith, the giN 
year^ (]iiQer» ael) known uinoiig hia bs^thr^ as a man of mor^ 

than ordinary ahihtiea id the pr^e^^sioii, had used it there 
many jojot, he learned it soon after he came to London 
from Stotlaod, piobably at the Neat Housts, where he first 
worked atiioug the maiLet gaideners, it ib therefore cjearly 
an old pmctice^ though now almost ohsokte 

Attended with picberviiig a crop is verj extensive it shades 

Tsnoux sdvan* the roots from tliesun, preitiits the w i^te of moisture b/ 

eia|>oiutiou9 ^d couac(|ucntl\» in dry tune», when watering 
IS necessary, makes a less tjuuutity of water suffice than 
Would be ubid it the sun could act imniedutely on the sur- 
fiice of tlu mould, besides, it kieps the lediimg fnut fiom 
ristjug on tlie emih, and gi\es tl e whole un air of neatness 
as well 16 an eflecl of real clcanhiicss, which should neur 
he wanting m a giiit)eman*s garden « 

Expenwofths Ihe stiawbirr> bids in tliat garden at Spring Grove, 
prscncs which hds bten mea ured for the puipose of ascertainmg 

tin. cNpcubC iiicuired b) tins method of niuiugcmcnt, are 
about 7^ feet loog, and hie feet wide, ruh contaiuuig thice 
rows of [il lilts, and of course requiring four lows of straw to 
be laid nndci them 'Ihe whole coiibibts of 600 feet of 
bedfa, or ISOOfeitof strata berrv plants, of diflcruit sorts, la 
rows 1 he strawmg of these bed% consumed this }cai, 1806, 
the long straw of 126 trusses, foi the short stiaw being is good 
fot httei IS the long straw, but less iippliruble to this use, it 
iakeu out, if we allow then, on the original 26 trusses, six 
I fiiere short str iw taken out and applied to other uses, 20 

trussiB will remain, which cost th s veiir lod a truss, or lbs 
Bd being one penny for every nine feet of htrawbcnics in 
rows 


prsctxs 


t flieie trifte 


Ths nraw Fiom this onginal expenditure the i lUte of the manure 
cr>sk«6uiftuure made by the stiaw when taken fiom the beds must he de-* 

ducted, ns the whole of it goes undiminibhed to the dung* 
hill as soon as the crop is over lie cost of tins practice 
therefure cannot be considered as heavy, m the present yeai^ 
not a single shower fell at Spring Grove, from the time the 
' stiaw iya« laid down till the trap of scarlets was nearly 
sfift much l»- finished, at the end of June 'I he expenbe of strawing wu 
ktfursndwstcr therefore mauy times repaid by the saiiog made in the la* 

hour 



ON R4t8I1f<^KCW TARlCTfB8 OP THR POTATOi fff 

Nbour of wutenng, a)^d pro6t of this nviAg was irnmedi- Baved bvit m 

ately brought to Htwuu^in increase oi other crops^ by the 

use of Hdiir bpired itom the striwbemt*<, tnu b^idee, t))e 

beines themselvrb were* undit tins management^ as iair and 

ntafl^ as lu^e as in 4|nlinai) jears* but the general com- 

plaint oi the gudenns ilws jtar w is, that the uarlets did 

not reach InU then nUnrd sue, uid ot course required 

twice IS many to till a port It is won Id do it in ii good jeai 

In wet ) ( irs t)ic sl^dw i» oi less imi>oit me e m this point Jn moJerslely 

of view, but 111 \cars inoUriUh wet, the use of strawme'***• 

, I II \ ® <*cwWiinims 

sometune'^ m'lke'* watt nng wholly unnecessary, when gai- 

deneib who do not bti iw n< undei the utcebbily of reborting 

to It, ond wc ai) know if w itenng is once )>egnn» It cannot 

be hit off till ran enough lias talteu to give the ground a 

thoiough boaknig 

Even in wet jenrs the striw dots considerable service^ And m wet 
heavy rums never tail to dash up abund'ince of mould, and 
fix It upon the bemev, this is entirel) pn vented, as well as vius 
the dntine'tb oi those hemes that lean down Ufiontlie earth, 
so that the whole crop is kt pt pure and clean no earthy 
tahte will be observed in eattng the fiuit that has been 
strawtd, nnd the cream wliuh is sometimes soiled when 


niixe<l with strawbernes, b} the dirt that adheres to them, 
especiall) in the earl} part of the season, will reUiu to the 
last drop that unsullied red and ahite, which give almost 
as much satisfaction to the e}e while we are eating it, as 
the tuHte of that most excellent mixture does to the palate 


IV 

Oa rauiffg new and early Variette$ 0 / tke Potato (Solan um 
• Tuberosum) By fnoMAS Andrew Kkicrt, Esq 

F a s ic* 

Xhe potato contributes to aRord food to so large a per* 
Uon of thh lulubitants oi thi« enuntr}, that every improve* 
meat in its culture becooiea an object of national imjgpi- 

a From the Ttsn« the I fort KaUt rat Society, sol I p 1, p S7 
Vof XIX VxD 10 Dh U tancr 
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EAISING new %AR1ETIE| OT }T]SE POIATO 

tance, and thCnce I am mduc«d tint tbe followmff 

communicatioii may uoLbp unac|Kpt iflc tu tlitr HorhouUu 
ral Soci^v 

£%ciy Peiboti wlio 1ms cultivated early ^inttics ef tlim 
{ilanti niuat liave ob&enid* t) it tiie 3 |iie>tr Alford acod«, nor 
oven blo6toias» and that tlie only method oi i>mp<igating 
them 18 by duidinit their tuberous roots and ixpeneiice 
boa suJhcieuUy proved^ that e\cu saiiets, wlun it has been 
lung piopagiited, losea gruduill} some of those good quails 
tiesf which it possessed iti the tarher stages of its eMsti nee 
Dr lluuter^ lu his Cscorgical bastes, 1 thiuK lias limittd 
the duiation of a vantty« m a state of f>eiltct]on« to about 
huirteen }eais and piobablj, taking vaiieties ui the aggro* 
gate, and as the plant is generally cultivatedi he )s nearly 
aecurate A g<Kxl new ^aiiel) of in earl) potato is theiu- 
lore eonsidcicd % valuable aequiMtion by the peispn, who 
lias tbe good toitune lo bivt raised it, ami as aa larly vo^ 
nity, according to any modeol culture at present piactised, 
can only be obtnued by accident fiom seeds ot laic kinds» 
one 1 ^ not vciy frequently produced but by the method [ 
have to communicate, seeds arc readily obtauied iiom the 
earliest and bc^t varieties, and the seecN of these, in aucN 
cesbive gtneratjous, luay, not improbably, ultimately afford 
much eailier uiid better vaneties, than have vet existed 

1 buspected the cause ol the const int iaiUirc of the early 
potato to pioduce seeds, to be the pretcinaturally early for^ 
mationof the tubeious root, which diaws off, lor its sup¬ 
port, that portion of the sap, which, in other plants of tbe 
same apeeies, iffurds nutriment to the blossoms and seeds, 
ind ixpenment soon satished me, that my eonjeetuics were 
perfectly will tounded 

I took sever d melhadsof placing tbe plants to grow, m 
such a situation, aa enabled me readily to pi event die fur* 
tnation oi tubeious loots, but the tollowmg appeanug t)ia 
best, It IS unuc<essary to trouble tbe Society with an account 
of any oihcr 

Having bxed strong stakes in the ground, I raised die 
mould m a lieap round the basis of them, and in routact 
UUth tl e btukes, on their south sides, I planted the potatoes 
from which 1 wished io obtJiti scedt heu the young 

' plants 
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CUtLDRFK rORRlBttyn nrSTORBD TO SIGHT 

plants were about fc^r tr^hc^ th«y were aecored to the 
sUkes with shreds an and the mould was then 

washed BWd}, h) a itrow^ cunentof water, from*the bases 
of |heir stems, so thi the hbiou^ loots only of the plants 
entered into the soil t 1 he hbious roots of this plant are The proper 
perfectly distiiut oigin^ fio n the runners, which give exis- 
tence. Hid bUbscijiRnth c niic} uutiiinent, to the tuberous ners 
roots, and is the niuueis spring horn the stems only of the 
plants, which art, in the mode uf cultmc I have described, 
placed wholly out of the soil, the formation of tuberous 
roots js c isily puiented, and whcueier this is done, numer¬ 
ous blossoms Mill soon apprtr, and almost eiery blossom 
will afford fruit and seeds ll ap{N.ars not unprolmble, that Moderatclv 
by mttuducing the farm i of the sm dl, and \ery early vane- 
ties into thi* blossoms of those o! I irgi r sire, ind somewhat uuuble by 
later habits, moderately caily vanetits, adapted to field cul- 
turc, and winter use, might be obtained, and the vilue of 
these to the firmer in the (oldti pirts of the kingdom, 
whose crop of potatoes is succetded by one of wheat, 
wouM be very great I have not jet made uuy c\ptnment 
of this k ud, but [ am puinied to do it m the present 
spring 


V 

4h Account of ttoo Chhhen born tadA Cataracts in thur 
Ayer, to ithow that thetr Sight tins obstured in tcry different 
Degrees, with Z^Tpcnmni^ to ftetermme the pioporUonat 
Knouiedge of Obfects acquired Ay them immedtateff/ ajier 
the Cataracts Kere rrmoiiJ Bg Everaed Momb, fry 
• FB S* 


R Cheselden^s observations on ihis subject, lecorded Ch#9sldsas 
in the Phd Frdus foi the yeai 1728, pointed out two mate- 
nal facts, that vision alone gives no idcfa of the figure of ob¬ 
jects, or their distance from the eve, smee a very inteiligRWt 

••Tbil Trani for ItOC, Pat! I,p $9 

U 8 boV| 
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CHUDECN BORH BLIND nrsfoRE^ TO SIGUT 


W’lrt 5 in op- 
kituio toibcm 

f 


Bnv born 
bluui 


Lo)» 13 ^LurHoPi^L» iT|>on rccovcriijp hi/sTj^ht wns unable (o ^ 
cl I bUn^; III'til llie outline of any tli^ pllcml before liim, aud 
tbou^liltjiat i\c») object torn iicil bis ew 

Mr Ware •« 4 lacb, winch luvc a\stf a plicc in the Plul 
Tianb iuj md are coinpnred w^biliit of Mr CH^seU 

dciii dppi ir to lend tn adiHLrent cou< hi«ion 1 he following 
obaei i itioiis die UkI Ih^Coic the Souct} with a view to expUia 
tins cncumbtoiici 

Case I MMliani Stilly twelve years of igc', w is oclmittcd 
into St (jCor,r( b {lospitil under m) caret un the 17th of 
Juljt 180 G> With cat erne Ism tnsejes whiclu uccoidnn; to 
the account of his mothci, eM>tcil it the lime ol birth 


From earliest iiiraiic} licneici btietc In d out his hand to catch 
at iny thing nor wcic hibC^e> dm cted to objects placed bc« 
fore him^butioilcdaboutinu verj unn>u il niaiiucrt alll)augh 
in other rcs|>ecU in wa»nliitlj child 'Ihcejca were not 
examined till he w is vj\ monlhs o!d« and it that time the 
c attracts weic as distinct as when he wjb icccitcd into the 
liospit il 

PisiifieuiHhfsl Picvious to an o|>ontiou Uing peiformed, tlic following 
tjLtiTf V rcniUl oircumstanccb weic ascert uiicd icMicctiin; his tisiou He 
•ratandk could dlstM•^U)sh h^lit iioiii daikiiess, and the h^ht of the 

sun from that of a tuc 01 caudle he slid it was tedder, and 
moi< pleasant to look it, but liglittnng made a still stronger 
jnipicbsioii on his c)cs All tlicsedifferent li^htblie called 
led 1 he bun appealed to Inin the sire of his hat The 
candle llaint was lar,ter than his tingir, and binalter than his 
nun M hen he looked it the sun he said it appealed to 
touch Ills c)( hen a lighted caiulle was placed befue 
iiuh hath In*^ ejes we c diiected towaids it, mid moved toge* 
iliir When ft wdH at aii} nearei Jut nice Uian 12 inches, 
he baid it tout lie k his ctes ^Vilcll moved further off he 
said It did uot touch them, and at 22 luelics it became ip^ 
VI ibte 


One of the ca On the 21st of JuW the operation of extracting the crys- 
tncT^ talline leas was pertouoed on the left eye Ihe capsule of 

Real’s of the lens w tn so very stiung to require some fo pe to pene* 

tiate It When woumlrd, the contents, wh ch were fluid, 
ittffhcd out with uolence Li^ht became ven distress* 
ing to hi« eje, and gave bin pam After allowing the e>e* 

* lid^ 
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CaiL^BCIV BLIND RKSTOREU TO fiGRT 

\iAi {n reiDim closptl fui' a few minote^, anS then oDemng; 
them, tlie pupil api^recaelear* but he coithl luit broi (t* 
poMirc tr> hi'ht On tny asLinc' him almt he had Mvn, he 
«aul) ** your hiad, njich se« med to torn h uk e\( ' hut he 
CDu^ not tell lU sh ipl He atot to lud and tool a opi¬ 
ate draught the \\m m hi» cte li«‘ul nbont in hour Httrr 
which he fill askep Ihc uholi of thif d thi liulit u h 
distiesbiu^ to hij» i)e» bo tlut he couh! a K^ir the least ex* 


t 1 c"t of l\ c 

opeiatwA 


}iQ»ure to it 

Ou the ^id tiie e^e-litk were opciicil to i *luM\e 

Tli< h^lt \\\% lc^» oKciisiie 111 Slid hesvi >p k 
which tonehivl Iuhiv Ihete « ixa Tiiiiih mflin < n 
on thi eto-hil), 'hit n hh wu^ apid ed tii the tcinnU, uid 
the coinmou m< ms fm unmiing mf imm itmti wm used 

Oil the ijd till 1)0 u » k s infldined an I hi ronid heir 
a iM «V h^ht Hic pupil wi^of lu iin^iht ind 

the woinidid cornea had notuuitid nitli iHomolh siiniir 
11c Slid he <onld'>ec secnal ^iiithini i rmiinl him hut 
CgiilJ not desoibe then hgure Vii h(i,Hhlk I wisluolv- 
ing It hi4 tsCf he slid wis nmud and retl 


Oil the the ni flam mat lou hid bulisdeih hut im the 
$7th retuiiicd» and eoutuiucil iiotwiilib aiidn ^ ditRieut 
medDS wire emplo)e<l for >U n motah till the 1 st of August, 
when it vtna dmo»t cutircK giuie On the 4th thi isi w^s 
appareutk so well, that an attempt w is m ute lu the pu- 
aence of Mr Civeudidi iiid Dr \\olU)ton lo miri uii its 
powHS of vision, but it wis so weiL, tliat it Imc rni ik* 
tcasdiy to sli idt the of lu;ht In himrn^ a white cloth 
Lefore the window Tlie least i < tioii fiti^^ued the rye, 
and the cicatrix on the ruruea, to w' leh the ins had Womc 
attached, drew it down so is coiisiduihk to dimi ush the 
pupil From these ciieuuisi iikc& nothing could be sdtis* 
tactoiily made o it respecting thi ]x> S iision On tlie lith 
a second attempt was made m the pnspiire of Mr Caven¬ 
dish, but the pupil lontiuued M> contracted and irrei^ukr, 
and the eve iui|)eruLt lu its power*, tliat it liccime necca- 
tiry a se<;p id tune to |X)btpoiic any ixpiiirnenta I 

Oti the 16th of September thi n^ht eve wn couclied Hip other eje 
Thia opaatioo wai prikrr* d afti r whit had happened tn^fce 
other e)i| lu the hope that tin re would not be tlie larne dc- 
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CHILPEBN BOBV BLIND DESTUSD TB ItOHT 

gree of iaflamm#tiOD« and as the fomer eataract was fluid, 
there waaevery reason tobehe^e thw coiAhing would iq thu 
iDBtaoce be tno^t efficacious J 

The operation gave |>un, and the Ii«t waa so distiessing 
to his eje, that the lids wore closed ol soon os it was q^r, 
and he was put to btd 1 h< consequent inflammation was 
not severe, but as soon os U e fluid cataract, which had been 
diffused through the aqiuotu humour, was absorbed, the 
capsule of the leiia was fniind to hi opaque, and the sight 
consequently imperfect The <ies weie not examined with 
respect to thnr viaion till th< J Jth at October, during which 
period the bov reiu imcd quiet in the hospilal On that day 
the uppc.r part id the pupil ot the leiteje had in some niev 
euir iccoiercd tts n itui il si ite, and h id l>ecomc truuspirent, 
but the cic itrix m the (oiiica wu^ more extensively opaque 
than before Ihc light now was not distrtssing to either 
eye, and when stronq, he could iiadil) discern a white, red, 
or }(.Uow colour, pirliiul^uly when bright and shining 
The sun and otiur ohjicU Hid not now seem to touch his 
e}(S as befon, they ippi ued to bent a short distance 
from him 1 he eje, winch h id beru couched, had the most 
distinct vision of the two, but in both it was iroperitct 
The di<(tance it which he saw btst wan litc inches 
*Whcn the object waa oi a biight colour, and illuminated 
by u strong IiglU, he couhl maki out that it was flat and 
broad, and whin one loiiur of a squ no substance w^s 
pointed out to him, he hiw it, ind could hnd out tlie other, 
which was at the end ot the s itue side, but could not do this 
under less fiiour iblc iiii umstances Whin the four coi¬ 
ners of a whiti i ircl wire point d out, and he had cxamiiud 
thim, ht seemed to know them, but when tbi opposite sur- 
face of the sai ic d, \ iii'*! w u jellow, w is placed before 
him, he could not tell whtthu it had corners or not, bo that 
he had not acquired any coiuft knowkdgi of them, since 
he could not apply U to tin nevt colouicd surface, whose 
foimwas exaetb thi «>aiuc, i ith that, ihi outline ol winch 
the c^e hid pi^t bitn taught to true 

Case II fohn ^alt<r, ••ncn jeara of age, was admitted 
inOi.St Geoigt s Hospital ou the 1st of October, JdOfl, un¬ 
der 
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Clift DISK BOM^BUltD MtTOftSD TO BIGHT 

der mv care, wUh catar^^tB in both eyes, nht^h Bcconhng to 
the accounts of Ins rMations had existed from hts birth 

After he wus meled mto the hospital, the following ar» I)i^ m^uishH 
cum stances were dsceWined i expecting hin vision 1 he pu- hghtlcoloui* 
pil#-^ontracted consiferably when a lighted candle was 
placed before him, and diluted ussoou hh it was withdrawn 
He was capable of distiiiguishinii; colours with tolemhle ac^ 
curac), p*irticula ly the more bnght and vuid ones 

On the 6th of October the letl eye was coitcin th Thi^ Onn •) c 
operation was pref rred to extraction fimn a heh f, f' i* ^ 

vatAMrtfl were not vohd, and us the infiii) done to t» ( c ip- 
euk by the opei ilion would be less, time wos not 1l> inc 
chance ol inflaiDniatioui the disposition tot uhith Imd hren 
so stiong j i the ioiini r rise As the eye was nut irntnolc, • 

and wa> hkcly to be but little disturhtd bv this opu limn, 
every thing was pre lou^ly got rtady tor a»iertaining Ins 
knowledge ol objects, us soon as the o|>cration w is over, 
bhould tlie cueumstunccs prove f IVuuruble I he operation r IT rt oft]i« 

wu» attended witli success, and gave verv little pam Thi ^ 1 ' 
eye w ts ullowed^tn imnutcs to retovei itstU a ioimkI piece 
of card ol a yellow colour, one men in diameter, nas then 
placed uhoat six inches ixota it He suid imniedmtcK, tliut 
St was yi How, and on being ai»kccl lU slia|»e said, Let me 
touch it, and 1 will tcU you ** being told that he must 
uot touch It, alter looking tor some time, he said it wus 
round A square blue cai i, nearly the buineiaaL, being put 
before bun, he said k was blue and round A tiiangulir 
piece he also called round 1 he diftercnt colours of the 
objects placed before bun he instuitly decided on with 
gieat coircctness, but liad no idta of then form lie moved 
bis eye to diticreni distances, and seemed to see best at 0 or 
7 inches His toe il distance has been since ascertained to 
be 7 inches He was asked whethei the of^ject seemed to 
touch his eye, he stud No,** but when dt mcl to say at 
what distance it was, he could not telU Tbcco experiments 
were made in tlie theatre ol the iKwpital, in which the o^iera- 
iion was performed, before the surgeons and all the studentfl 
He was highly delighted with the pleasure of seeing, and I 
said It was ‘‘ so pretty,*’ even when no object was bejisse^ 
faia, only the light upou bis eye* The eye was covered, 

* and 
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Seiwe of twon and he wa« puf to Led* and told trJlteep Intnself nuiet, but 
nlie oper- , , ' * T i, .. , , 

tttion upon in^ house^Mii^^n going t^nioilhalt an hour atter- 

hiB *i( woB iound uoioiend^ ^wd he hjis looking at 
hiH Ixd curtdiijs which upu clo^e ^amu I he bandage 
R IS uplaiecK but so dr lighti d w is thi bo^ with ai eing/fhat 
licagiin immidiatiU rtmoxd it Tlub (ir< uin'^tani dii- 
titsBcd the hoiise^uigi >ii, \%ho liid bun directed to pro- 
y<tit him lioni lool^iiig it uiv thing till the next d 1V9 when 
the < xperimc iit to )h rept itcd i indiag that he could 
not cnloHt bis tiibtnu lions he ilioiighl it most advj&able to 
lepeit the expenni* lit iIki it two houra ihei thi or>eMtiou 
At hrsttlii bo) rilUd tht diih n nt Cdi<U lound, but upon 
beirv shown a squaie. and asked if he could hud an) cot* 
ners to it» he wib vir> desuous ot touching it 1 Ins being 
ri tuBcd, he ex iiniucd i( tor ^orne tune, uid sud ut latt that 
he bid found a coriiei, dtid then rrid h counted the four 
corm rs of the M|n ne» and uhe rwaid*^ when 1 tn inj^le w w 
fihown hun» he couiilcd the corners 111 the same wav, but m 
doing BO his e\c went 'ilong the cd^ troiii corner to coiiirr, 
tiamiug them ns I < wc nl oloiig 

TVc\t d IT, wile n i B iw him, he told me he had seen ** the 
soldicia with then lifrc nid pntt) thnicB** The giiaids tn 
the morning Imd tn ire he d pn*»t the hospit il with their bund, 
on heiniig the music he liid uot out of bed, iind gone to the 
window to look at them Seeing the bnght barrels of the 
Tniisquet«> lie must in his miiid have conneeteei tlicm with 
the sounds whieh he he ml and mistaken them for mnsicii] 
instruments On ev unniiiig the eye 34 houis after the ope¬ 
ration, the ^upil was found to be rlear A pair of bci^botw 
was shown him, and he said it wts a knife On being told 
he wiiB wiong, ho coiiM not make them out, but the mo¬ 
ment he tonchid them he said the^ uere sci^^aors, and 
eoemed delighted with thediscoven On IxHiig shown fk 
guinea at tlie distance of )5 inclicb from his e\e, he Raid it 
WHS a aeviu shiUing piece, but pi u mg it about 5 inihea from 
hi9 e e he knew it to he a ^uineu, and made the same mis¬ 
take, ns otten as the tx pci 1111 ent was repeated 
\ From this time hi aiis coiistantl) improving himself b\ 
^^^Ifioking ut, and cximining with hts hands, every thin^ 
witbiii iud reach, but he rrei|uentl} forgot whut he had learnt 

• On 
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On the lOth I saw hiin^^aiii, ■»<! 1 told hiu^his e\e was so 
well, that he raijtht .►o about as ht {dea»ed wdhout leaving 
the room lit wi ut to the window, and called 

out, ** What that raciviiig ^ * 1 anked liiiii what l^o t'lOiiglit 
He said, AUog dianiug a wheeibanow Ihere 
18 one, two, thieedog» di laingoiioti tr Uoa very piett} 

1 he^e pio^eri to bi carts and lioi*«e9 on the rood, which he 
saw fiom cl two pur of stnts window 

On the 19th, the d lUicnt colouied pieces of card wcte 


BCparatel) p]acMl1>efori his c)t, and Ht> little had he g’lined 
m thirteen days, thit he could not with<»ut counting 
their coiners one by one till then shape This he did with 
great laciht), running tiu ete quickly along the outlmr, so 
that it wa«« esidciit he w«is still kuruing, |U8t is a cliild leurna 
to read He hid got so far to know tin iiiglit, when 
they vrere placed before him, and to count the nuinbci be* 
longing to any one ob]ei t 

riu reason ot his making so slow a piogre«is w'ls, that 
these hguies bad iievei bcin subverted to examinition by 
touch, and were unlike an\ thing he w is ai custoined to see 
He had got so much the hibit of assisting his eyes with 
hjs hand», tlut nothing but holdiiig them could keep them 
from the olqect 

On the ibtli the ex|>erimenu were a<;ain repeated on the 
couched c)c, to ascertain the degree ol niiproveiuent whiUi 
had been much It was now found that the bo), oa looking 
at any one of tlie eaiiK m a good light, could tell the fonri 
nearly as reidily as the colour 

From those two c ises the tollowuig conclusions niO) be 
drawn 


That,where the eye, before the til iract is rornored, has G<nora1 con 
only been capable of discerning h„ht, without being able to 
^diKtiiiguish colours, objects after its removal will secju to 
touch the eye, and there will be no knowledge of tbeir out¬ 
line, which confirms the observations mode b} Mr Chescl* 
den 


That where the (^e has previousl) di tmguibhed colours, 
there must also be an impeifect knowledge of distances, I 
but not of outtmi, which howevei will afterwards be 
soon acquired, 09 happened in Ml \larc*s cases This is 
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proved hy the hiator^ of the first bo}' in the present Poper, 

^ho before the operation had no Knowledge of colours or 
distances* but after it* ishen his eye hm only arnved at the 
Moie state* that the second boy's was iixlieforc the operation* 
he had learnt that the ohjecU were at/i distance* and of 8if- 
ferent colours that wnen a child has acquired a new sense* 
nothing but groat pun or ab'>ulutc coercion will picseut 
him from making of it 

In d piactnal view* those c ucs roofiim e\er\ thing, that 
haa been suUd by Mr 1 ott iiiri Mi Won , in proot of 
taructs ui children being goiitrilly suft, lud m faioui of 
couching* as being tin opui^ioii bist idiplod lor lemovmg 
them They also le id us ton conclusion of no entail im* 
pojtancCi which has not beJoie been odieittd it>, that, 
when the cataract has assumed a fluid fonii, the cii»$Qle, 
which la natural b a thin transiNirc nt membrane* h is to resist 
the prc^suie ot this find, winch like every othd disciscd 
accumulation is liable to incretae* and distend it* and theie* 
foie thecupsuk i^reiideird thickci and more opaque in its 
substance* liketlu couUot encysted tumours m gc loril 

As such a i hangc is IiubU to take plm e* the earliei the 
operation poh>im4<1iii all cluMren* who hate (afaracts 
completely foinnd* tin gic itci is Uuir chamf of having 
dibtiiKtvniiou ditci tilt o|)H ttion It is utineci ssj \ to point 
out the adviintuges to hr denied fion its being done at a 
tnoiC carl) ugi, indc|Kudf nt of those respecting the opera¬ 
tion Itself 
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txperimenis o« torumt Spre/rt tif Vtnehona by jl/r 

^ CUUUFlIN* 

s Several different kinds of nnehona are met with in 

the bhops the chut and most m use are the fullowing 
three First thutfbruieil} i ailed h^ the vague naigieof Peruvi- 
I an balk* and which appeals to be taken from the citfchona of^ 
V hciualis L This is cxtciiially of a gnj colour* and inter* 

Abn^g<d fiom the Aansics ds Chimie, rol Ll\, p U I, Aug 1806 

nally 
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nally of a pale red, thia* a*)!! coavolated fnys the contrac¬ 
tion of the innei suri^ce, aiiiootli and aa tt were resnnous in 
itft fracture, but sou tUoitli bhglitl) hbroub, and of an as- 
triDgent and bitter iisto its powdci is Uwn Coloured, 
mingled with u tinge ok gia} 

The seconds known i>y the name of red bark, and some* tliered 
times erroniousiy railed in France quinquina pitton^ is of 
a much deC|i(.i colour* comnioidy vei^ tli ck, little if ut all 
convoluted, iihious, anti not it all resinous lu its iructurc* 
with an astiingi it and vei> slightly bitter taste 

The tliiid, or yellow bark, whuh is of most recent date, the yellow 
must not be conloundcd with the Angustura bark, os is 
sometiiiies done by the French druggists This is of a pale 
yellow colour, of a more bitter but less astringent taste than 
either oi the piecidirig, partly wood), partly resinous lu its 
fracture, andahUle convoluted, according as it is more or 
less thick 

It would be of important service to the physician, as well Nornnly mo* 
as to the merchant, if thcie were any sure and simple me- 
tbods of distinguishing the good kinds of cinchona from dunr ^doen, 
such os m had nr A imaged but hitherto we have nothing 
to guide us except tbcir ippi irauce, which may be fallaci¬ 
ous, and oor judgment Irom whirh must depend on our in¬ 
dividual skill and prictice Mr begum indeed has said, 
that the aqueous infusion of the good kinds possesses 
clu^ively the property of piu pit itmg infusion of tan, and 
that of the bad of prccipititmg animal gel ttioe, but this is 
an errour, tor there aie seieral species ot true cinchona, that 
do not precipitate tamno, and )ct cure fever* 

ihaic compircd the physical and chemical jiiopeitics of 
the infusions of every kind of cinchona to be found in the 
shops, to which I hive added that of some other vegetable 
substances, apparently analogous with cmchooa, aud which 
^are said to have cured fever The infusions were prepared 
with the same quantity of water, the same quantity of baik, 
at an equal temperature, and for an equal time, so that uo 
difference cguld irise from the mcnle of pieparation 

* Our readers will recollect, that Sefuin fancied hr had discovered the I 
f<brifg|e prmciplr in cinchona to be nothing more or less than 
Sre Joaroal, \ oi Yl,p 1J0 
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Spec 1 ITeHow baik 


Tttfo^ion nf 
ydl^vr bark 


led with va 
tiow re»)|enu 


1^9 gT^Tnmea, or near 4cz tio}, of /Ina bark, infused for 
twenty-fonr hours m two litres [a litfle more th4n 3 wme 
quarts] of water at 13® [54 C® F ], inparfcd to it a jellow 
colour, and '1 very bitter and slif^htly aHtnn^ent t isto 

This infusion otoa^ionul a %eii copious flocenUnt prtcipj- 
tatt in a solution of 

In a solution of sulph ife of iron it produced t trreen co¬ 
lour nsemUlui^tliit cd I iK 1 1<1 tinu alter i precipi¬ 
tate of tiu s ime colour I il < t» ^ n 


Tiic botutioiiof nUiiion iNil tntiilofif pntidi ispieci- 
pit«iffrl Im it o] i VuIi t 

Ihi oxaliti of iiumohia tliMw r o»u ''om it n [ueiipitritc, 
vliich w IS oxiUl« ol bine 


I a‘tly it \ri) emit nth rnlib ned tituluii of litmus 
1 his mfusmii, wluii lo iipK it I put ijutuud h i solution 
ofisiu^^l iss, iiid Illicit il, H IS th putitt ol tmour, 4id s* iiccl) 
at all Htimi^cnt, blit it ntiiiu I its biHirm^^s In tins stite 


inistd u th I stiliilioii ol s tlphi*, ol iion> it tn md it «^iccti 
as htfort, exetpt *i it tin c<»hiiii in<ln id mori to u tellow 
It still piLCipil iti tl iIh solution oi MiK tic t irt ir, with this 
diReicticei tint the pie<ipil il< a u nhiUr Tliib iininot be 
Ascribed toun rstc s^ of tht isuit;l i&s« fni a oliilioji ol isik%l is*^ 
occasions no <lmn^L in that of emetic t iitar 

Another purtion Ilf the infuMoii, lieiii.^ umiplettl} prenpi- 
t ited h^ iinetic tartar and filtered, slid iciidcicd llir sulu« 


tions of isin^l iss and snlplnte of iron turbid, but much kas 
tljaii biion 1 li« precipitate (o ui d b) the mu tie tart'ir 
WHS turned stij^btly green by the addition of a feu drops gi 
sniph lie of irun 

that It uniild appe ir fiom thesf e\peiiinnit», that the puni iple 
pieci,nAtcs whuh pret Tpitutrs eiiict e t irtar, isiiij^l ish, and sulphite 0 $^ 
nn ms tron, is the sainc nud ili it, it the liqiuir still retiiin the pio- 

iismi i ar P^ktj piecip talin^ ismtrl i^s ind sulphate of mm,it is lie- 

^ refill nb some oiis of the combination of this 

piirinpU with aiitimoui This sitp^Kibiliou hoVtvir is not 

1 roconcihble with the verj copioun prect[Station ot isinglass 
NJs^ceitiiii kiud^ornnchonu, thntdo not pn erpitate emetic 
tjitai Iht principle that piccipitatts isiugl i9b therefore 

* must 
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m^^hi lie cli^tieiit from* tint Aliich decomposer Urtariaed 
uiitmionj 

11k bnik left itiu infiiston bungl>oiI (<1 u\ ^iter, the Residuum d** 
dccoctinii had almust rxoclU the same c Set U on the iragenU 
j\hAl tmimeiattd uiiU dilFeriuce betaeeu them waa, 
tint the decottiorT lie< imc taihid on cooling, furmslied 1 
% 11 iHei quantity of and tlnt» separateil fiom the 

h |iioi inoiL bpoi J1I3 

1 li i^e to idd, tluit both of them threw down from the so- With othar 
Intioii ol ^ulplute uf cn|>|>cr i leddidi tcllow {necipitite, aud 
tiuiu that of icel Ut ul U id u)elloi^i»h white 

Spi c 2 Santa /t bark 


This lurk, which is latclv introduced, has been found to SanuPebirk, 
posst^H tht Icbiifugc power h) able phjbicians It is gray on 
llicoiibKhi red within* thick, litlU convoluted* with an as* 
tim^rntaod bh^litly bitter taste Its infusion is much red* 
dcrtliiiithit oi the}ellow bark Trud in tlic same manner 
itpioduccd ih( tollowmg iHcits 

Wilhtlii solution of isnigl iss ilqives a >ery cojMoiis rcil* jj 
dull flocculent pri i pitate This effict* winch has never yet reagents 
been meiitiomcl by any person to toy knowledgi, is worthy 
of remark 

It occasioned no change in solution of emetic tartai* m 
which It dillers fiutn the yellow bark ^ 

It throws down a line cUep green precipitate fiom solution 
ot sulphate ot iron, peroeptibly leddeus tincture of 
litmus, IS pre c q itute ] by oxal ite of amnion v, but the 
oxalate ot hme it thus vields is much less thuu that fsom 
the yellow birk 

It precipitates acetate ot lead and sulphate of copper of a 
rctldHh brow u 

I The priiiriple which prctip tates eoictic' tartar appears to ijg ^ ff^rciK# 
be wanting in this l>aik and a farther prooi oi its diffei-tr«ni ^elw 
log m ^oine rcn)>ei is funi the yellow balk u* that tiaa iiitu** 
sioiisoii inucure become tu bid 


lilt dcct/lun ul ihu species pioJuvcd the same cificNQ 
with iiui;i nts is its inhision hul it is ubdcnabh, iliat it clue? I 
not (jniw tu 1 >k 1 on coohn^ 

Sflc 
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Srpc 3 (Statf bailfCaUrd supufine 

Groy btrk 1 ho ui tbjs bpci^iLS nearly colon tic^b lU to&te 

18 bitter and i'>tnng<nt j 

Its artion with It fonns i tciy copious white prccipii&iX, th ibinglabb, <i 
tMgeiiu with infusiun of ton, i copioub and volute witli tinclic 

tartar, and a ver^ (jiic unci ild "icen uiih biilplulc ot iron* 
Itproduccb no change in infusion of jcllow b 

Splc 4 CiHaamon gtay belli 

Cionamon The infusion is of a deep red, did lias a bitUr astringent 

fible 

luaeiton vith It piecipit lies solution of isingl iss of ibroun fawn colour, 
reagvnif giscs a green colour with sulpb Ue of iron, but (iocs not pie* 

cipitate cnutictartai ^ 

It occasions no change in llu infubion of tin gny balk, 
but Jt ptoduecs a blown piuipiutc wiMi tint of ibu)clluw 
birk, and docs not pucipitate the inluMon ol tin 
Gelatine and 1 he sc vegetable i id UMom, atui having pi ccjjntatcd each 

terianied anti ab tonipleltlv as possible, ict no lonaci on emetic lar* 
taied by differ tar alienee it fulloHS, lb it the piinriplc in the iiiiubion of 
•nt pniiupld which precipiUlOb this salt combirnb with some* 

thing in the inlusion of cinnamon giay bark and tan But 
these infuMOhs, thus piccipUaUd, «iill throw down an abun¬ 
dant pncipitate f*om solution ol isinglass, uhenreit follows, 
that these tuo substances are piccipitatcJ by diffncnt pnn- 
cipk<* 

Precipirsie 7 he prcCTpitatc formed by mi King the infusions of the l^t 

^ppcicb diie«iabi]v> s"clU up when healed, gnes out 
asmoke devoid of -icnroonj, md li iv ng some analogy to 
that of iiiTinul bub'll lucis, ind leaves a light spongy coal 


Spec 5 lUd bailf culhtipUton xn the shops 

Hcd bark This i8 erioiicoubI> named, foi the title pitton bulk has dif¬ 

ferent char'icters, as w ill be seen i irlher on 
I Itb infubion has a light oraoge led coloui, an^n.astnngenl 
bitur table 

1h letjoii t copious icddibh piccipitUe uitb isinglass, }cU 

«agiaw loaibb white with emetic tartar, blown wi(^ the infusion of 

Vie' 
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ihe Cinnftinon pny barlf, gtcrn with sulphatl of iron Oh 
the olher mUalhc soluttoni it 4CU like other species of cm* 
clioim 

* Sfi c 6 G 9 /i\tbaii 

This, whiclTTlmi from Mr HouiUon L^t^rungOi v^ns very Gfaylpr^, 
thin and ciinvolutid, nnd ippaioiit)} from twigs or vety 
youri^ tree* ol the Loxa baiki which nil) be mentioned fur« 
ihtr <in 

1 lie infusu n of this «pccios had the rfxi colour of Malaga lu action 
wine, and an astiinscnt biltcr i istc It gase a copious white 
pieopitue vvrtfi isi reddish yellow with iniusion of tniii 
gi i) with infusion ut yellow buk* yellowish white and floe* 
ciihnt ujib imetic UiUr, green with sulphate of iron, white 
iviib aror lie I/I k id It did mit precipitate sulphate of cop 
ptfi Ol inlusion ol biiil t 1 1 bark It must possess tUofebn* Highly 
lifgL piopiity HI a high digiee 


Sptt 7 r/at gratf 

'Uic infusion of this bark lias the coloui of Malaga wiue, ibtgrayharh* 
and a fi It t istc, without any asirmgincy oi butcincss 

Tioin tlu iiifu^iou of )cUu\v baik itthiows down a copious, its actiQu with 
hrown, doccuicnt pKCipitart Io the solution of red sul* 
phate ot iron it a line greiii <u(oui, and in a few mi¬ 
nute» a prceipituc of the sime colour is Uuoun down Nei* 
thcr tarurjaed'intimons, jMngla»s, noi cinnamon gi ty baik 
pioduces any clianfe in !!•> iiifusifin 

Ihesc appe ti incLs indicate, thit it is not a true cinchona, 
or, if It beli/ug to the t,<nus, at least it his not its chemical"'^ 
piopcrties, whence wl may ptcspmc,thdt it does not possess 
be same imdicinal viiiues 


Sf EC 8 Yellow [w h| tc] bai I , anebone pubescens of Vahl 

X hundred grammes of this baiLiii iirx powdir macerated vyiucehs^k 
four and twenly ii( uis iit < i«»tiited waUi afluidcd a tiansparent 
liquor of«a ^duiII ^cllon euloui, scry bitter, and frothing 

* Tins appcir> to Ir ibe a) jtc onebona of Santa Fc brought over 
Mr ven HujdLkJJi, ^hj(.h u 11 U t utruU u the on 


when 
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when sliikcu ^WJth nagenta itcMibitcd ihc following ap¬ 
peal iiicis 

with liiKttVJt of gilK foimed in it a copious precipit ite, which 
niiiNccssuf Ilk ijnctuiL nJibsolvcdf and the JcJilition of 
n itc I ihuw down 1 lus showv the in iltci sepn* 
I Ilf d bv iliu t iniiui IS not |> m ly atuin il 

rroiii tik solII110ns ot t utilised aiunnony ind nitrate of 
incicury it thiiH down ()cllui>ish whut pucipitau To 
illUof sulphite ol non it ga\c i decided ^lein colour, hut 
nothmi; fell dovsn Solution oi idinglts^ jiioduud no change 
in It It did not nilclen infusion ut lit nus 
fr’m cs i|>ui ition thi> iniuMon dtposiicd a mccoh^ured 

bub^Uuci on tin sidiaof tb< disli, and king ledueed to the 
coiisisknec of a sirup, it di posikd laithcr on cooling a fresh 
<|uaiitity ol i ehesnut'brou 11 buk>sl uice ih( liltciid liijuor 
u lb still coloured, and conlaimd the bill peculiar to cmehu* 
iid«, nhieli will be noticul Iiei<^ft<i 

I hi biovsii subs! iiici, washed mill i sm ill qudJitiLy of cold 
ssatcr, lb soluble in wum w itei and in ilcohol, but \ciy spv 
ungl) in cold w itei lu taste Hsciy bittir 

In the dijucous bolution ot this bcdiinent niitgalls foim a 
copious piocipiltttc lailiiiHed antimonv and nili'itc of 
inciiur^ produce the sinic ellecu in ihib solution as in the 
mlUMon ot (lie baiL ilbcll Sulpliile nt non is turned groen 
by It Osigeni/ed niutiatic acid loses lU smell whe n poured 
UUi> tin solution, iiid pusenti} fen ms ahucculcat piecipitatc 
U\Uii\ ib% h IS no {fTect on it it is not change d b) sulphuric or 
leetie icid and when diluted with e lusUc potash it gives out 
no btmll Ot iminoni i 


i wo hundred and twenty lise gi undies [ j 475 gts ] of tin* 
bubstanee» weighed uheudi), afh rocu on (lislillaiion a great 
de il ol u itei, i peieeptibh quantity ol aminoni i, ind apui- 
ple oil, which tos(» thi» c iloni uu bung dissolved lu alcohol^ 
but usumes it as the lueustiuuui evapontes b} being left 
exposed to the air 

ihevUit in the retort 11 decig [17 gr*'] coal, which 
Melded by incincruion L dec [I >tgis] of asl/es sulubh 
wub etleisescence in muiiatic aeid| and the soIquoa^ which 
yielded blue uid non 
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II IS ciitUnt fioiii y\\Mt hi*! stcii, thgi il is tins co-Tliis*tm •!» 

louitJ, Intlci substdiKi., which, in the in ict i itioii oi tin cm- 
cliou i in (jiiiM < 11 , punliit i|uilli u ill tia pin n')i icn 11 jiw u a ur 

mcntioncil ihnvt ihiaswhvt nccMCin^iubc i la^ luin, ni 
lib iMtuiL uid proptint%* hituci i ug^libU u^rfiiuiil ^iib- 
btanccs ihi iciou>pniKi^ in liu ci c tlia 

inarn illeiU lc\cib ! In. ln|U< t Mp»i id i/tm vtiiKt iiiH VL 
WJ.S Ui it(d tvith dcohal, wuu h took ii)i iIk c< I »ii liy ui i - 
t( I, and this piuvid to ui i*iahitig but i pi it oo oi tin lu 
bubbtiuck, Liiat iht vwt> i U td uuinul ih joiMon nMlu- 
ble HI alcohol u ib ol (hi cunboUnce ol i t'uck tn cil ui J 
Jiail bcaictl^ dii^ Ubti OI coluui Jl di sohidii In i i[ u ^ biik 
Mt^ m n i(u , uni i)u Mdutioii siihlcd b\ Jiti nuiivi v , } 
ntion blu'Iuls coloured iml ImihII ted M^s<tl^ cl < >{il» 
nlnclinill bctntlnin he din ilii sc pn 1 

IhcMin poKioiMH (incnonu, ulicn It II id be nnu intid 
io\ tiu sucfilli iujn,«>ti[| t'lviii^ I [Mcci|at U uUhgdU, 1 con¬ 
ceived, (h it the cold v\ III I li mI hi( II me tp iblo ot <1 > dsm^ 
the u hole of the pnnople hy viba h t[ii*> e n see ispiodiicicl 
In eonsu[OcnCc 1 b akd tin le idiiuin of (he (ttnin i, ui 1 ^ sdioimda- 
thi hqiioi ihus oLtuind cxliibireei llu sine pi ii m i is 
the mtu.ioii, esctpl tint it did nut pueipU te (In solu i n cl 
liM tiled iuuiiion^, poh ihiy biei).*i i* u is too iniielidi- 
]lll< (I \l nil U Ue 1 

Hus huk the It foil IS not tl o siine s|Hneb l,lh(iujj 
tiic'y ate both called hv the simi ii iim 


I c 9 Cof m'*rt btt/k, ttNt Aona offuwaits 

J ii;Iitv four yiniiiKs [Ky7 -ti"*] ol inis biih, tii'll! <1 < omrmm bark 
like the puecedihg, tiloutod ipilir eohtiuri litjuor, md 
ntoic jKucil ii^tnous, thuiiiii ecjuilly billet ] lub uilubu n jts utirn wuh 
blistluly uJdiiicd that of liliuus With otuci u i<;eiits jt i 
'Aibile d siiuil ir phcdtiine n i to ii i cii chuu i pillage e.UH 

All til liifuoib cUi lined 1 y micitdtion tiliiii iv ipoi tied 
Rlloidul a bciiuiKru, the piopnUes oi vuiicli so much ics(m> 
bUd those (j1 in binn buh'^ijncc hoin tin c uiehon pno s 
cens, th ii«] ^nieeiM a the \ in Jit be iinsid taRCil cr b i the 

sn|>eiii^jnt hquoi, coj tiiun^the salt C'^seiiuU to ciochoiM, J 

was scpiiiul^, i id y I to < lyst ohze by spouta*"^ 

^Oh XI\ Kj u JbOo 1 


inous 
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09 \2Riou9 spBcrrs or cr&cuos t 


room ov ipont on, i(ltr the colour! ig rmtt«»r had been ^q>a- 
I itul by alcubo], Hiiti in i few tiajs cn&ials uerc piodueid 
from It 

Thus ba\c tuospecies of cinchona, which do notpicci* 
]umt( and which aie consequently destitute ui the 

punciptc, that p oelucis thiscdect i otnei 9| . cs Accoid* 
Jng to Ml SegUM they art to be classed tmong the bc^t sort'^ 
After s<vii i1 washing with cold water, O'* g*»IK still occa- 
siono<I a pret tpit ite, the residuum was treated with ho! w \U r, 
which acquired *i pietty deep colour This o«is Iiss bitter 
than the liquor obtained by miCiiation, and still more muci« 
i iginous that! the decoction ot the cinchoni puhiscons Jt 
furmid I pKcipit ttc with galU and nitrate of nurcuiy, and 
turned green with sulphate of iron, but nuther tartoriscd 
antimony noi isinglass occasioned any chin^e it it 

Iliib species tlaielorc ib not the ^ame luth th it rMnniicd 
above by the name of^rtfy, and called ^vjKfftnc 


Spec 10 Largc^kavfii bmemt huna wftgniffJia 

Tsrgetca^rd ^ hundred giammesof this baik in fine povsih r, mteent^'d 
b**'^ for twenty four hours, yiolde i a solution that Hid not pa..s the 

filter € !s]ly It was of n ruby lod colour, lillle miicilaynuti*, 
slightly bitter, and very decided I v astrinccnt 
Itsortjon with This infusion did not redden that of litmoa neither galN 
rcig<.nw tartaiised antimony afforded any precipit ilc with it with 

solution of jsins) iss rt aiv< a copious prt ci pit ite sulphite of 
irongasc it the green hue of n\idc ot cbiome, which mun* 
atic acid convcited into a dirty gnen With the iniiisionsof 
the ij^htli null ninth ••piciesii giveaprecipitite 


The w if< r in which it waa steeped cold a second time did 
nor pncipitati isinglass 

The scvcial waters in which it hid been macerated wore 
evaporated to the consistence of an cxtiact, and treitid witlf 
hot alcohol, winch ocquind fru*n it a ver) hnt colour Ihis 
alcoholic solution diluted with water, and Usled with iht rca^ 


g(nts employed with the brst w iter m winch it hid been 
macerated exhibited the sime rvkults lh< ifiaHt r thcre-> 
fore, that piuduf cd theeffeetsabose onumerjicd, js soluble in 
atcohoi 
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Tilt pnrt not sulubii in i1colH«i uas of aS ochi^ n<1 nnil Pv^ouiot 
blacKiiud «*xpo^iir( to thi an it H(iis>«>UuMt ni 
VkdWi, and solution It d ncit it isin^lasutnir 

but it prtc prttted inrian^ed anlimon^ and nitr^4wot fiRTtur}, 

Mict turned a^lpb ^ittri r 

J**ii guimnit^ [1 j-ljj ot tlir<« subs^nct iiisolublt m 
nUuhul bein' distiHeJ ilTintled ammonia, and a coal t^at 
weighed 41 cent [0} gr^ ] 


A baik sold me uithimi amt nem<^ 


A btnirlHd gr^ninu» of tins bilk micentcd for htents ^iKither s|>4^ 
four houndid not si'c tin watt r socK< p i cobnir ns tlu pu• 
cccdifigsp6cics» and ib nstnn^im^ was less» but it n iiiott jn«, 
bitter 


It perrcptilil) rcddtmd infusion of littnns, pncipuiitd 
ncithei with gills 1101 liitiusid uitimonv » butloime<) i[fM« 
tipilutc with ts]ngla 5 ^ and iiitiate of iiieicuii, ond lunied 
sulphate of iron gum 

lilts species (xfiibiud ill ilir (hot icl« rs in grneni of the 
preceding, indsliunldU placed in hi sum tUss 

Tlie dccoetiou of the lesiduum showed no diducnci fioin 
till infuston 


St j c n i/ hfok 

llns species, which wasgiim nit by Vi S doim in <ni - Pt^ionbork 
Hint apothecary m Pans, gre itly iiseinbles in coloui, toiin, 
and bithriuss the cinchona of Si Dumin^o, which was an i« 
lysod by Mr Poureiov ibout fittuu \( iisi igo 

\ hiMidicd grammes of this huk, luitul hkcth< othd, 
imp uti J to the water and roloui liki. th it of vi iir»us bi utA 
lu IS ihoie bitter and disisiii ibh ill in tint ot ilii I s si'tum with 

ptheis liiicturc of galU lartnised antimony, nitrate 
mercury, and sulphite of iron,piixluced c ipious piicipitiu 
with this intusioii of ciuchon i Ningl iss produce d no < ha igu 
in It It was piecipil iteel by oMg«.iirscd niuiiatie acieJ, but 
no otiiii 

left by csApoiation a nsidgnm, winch pinly i 
alcohol, coinionniraling to it a line red colour^' 

laftU 4il the ebanic’e s ol ihe c iiehoiu rD^t^uifulu [^caiKlifolw] 

• 12 Ihc 
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TIBIOVS hnciu OF CINCHONA 


Tlie poitkoii iioc Bolnlile in Hlcohol had a. colour a id 
enrth; «ip(>rir)iici It guided amuionm on distilUtion Ihf* 
portiou dinbolvid (\hibiUd the same phenomena the Jii* 
lubiuu iionx >«liic.h li w IS lihtaiiicd 

> - r 

CiNCuov \ or oi^fi ai s r kinds aBouniT khom Amebic \ 
UV \ON IJimaoLDT and DuNPLiND 

&PF( i J f^ark nf / oxo» taken from irawrfirt i\f the 
year^ ami nW hy tiki ayatlucnry to thi kin^ of Spain 

Luxsbnik 'Ihib is ^iiv* int* mi \\\ ton\o- 

lulccl, (ijrl hrttci iiid 'ib<riii,^4i it ni < isti 

Li<>ht^ruuuiCs Oi tl I Hik, inlus4 nt\-^our houis 

III iimiKv oi %\ lUi tt > ildt I H leddi^h 

)(l{ow lifpior not \i.r\ dtiiil} 4 l< tii t, J i slight \ 

Its with mould) simll* tnu j bittci tas < It mi^ tdU t ^ ill t 
fcagcntb Uiiscd antinmii), I id icnitc^f a ul of i \ h 

iron ot i lilnush ^rctii o\ ' u inim ti >^ 1 llU, ai 
ibiii^l i*)S in lai^«, »\hit4» ^lnli < Ks * nc pn < irntUi 

ifiMMi I li) tilt 1 1 id HilM u) iiio I I n ih soKcd III an 

(\((S'*Ol tic hot lllllMf 1 

tl I , I 1*01 Mh 1 p*oo(.iin> usumhoiu nest hut guitfi* 
uu t I 111 


Si M 1 > ly/kifc hatk of i^ci ta If 

\\ |i *<• I I k <1 Tl IS lurX liab i iis\>4il40i toUnu 4\Unidl), i^lmhis 

14 [)'r ajilini h T t id illicit ]U i ictu i is 

Iiti<liH iL hki li to lni4.hhnk Tu i isU is iKitlui hit- 

tei ltd a'>li(n^<i i i i c liat >J Oi%. oincr liniks 

I Sr iiitiui'i t iin tn( it\-io\n litniis in 1^0 

LI I 1 iiU'‘ <d iv i^ci mo iiUd to i iU vt Coioiij tli 11 
It ii n Nuih tiu » O'& biiKs tars uiluson piei pi ittd neither er«ids 

tiii*iii d n no »siii I is4 it tuinul soaition ol lu^ i 

t>rt« u, and p eet, itated net ite of U id of i f) <»n iiish villoa 
Noi u uho- t lo n the > in out it es this balk appeal a not to be a truo 

»a * 

cmc ion t 

I Sill Ofuf^e^ ohmrcii hrk if 

Orm rn ^ Huh I iik is of i cmntinoii rotonit nit]i6(itnn\ 

' M Pnri of Jeim s toick» i d ^trv hhrous m its IfMCtuie^ Tlie^hm* 

bflUVA Is* •1 

Vest 
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OH vAfttovn nnciti of ctkcboha 
* • 
piifoe^ are convoluted, the thickest fl&t It is not at all 

astringent I 

lu infubion« Tiiudr as aBort^ is scarcely colonrtd • has a 
di< i^cdU bitter test f nms a copious white {i^enpitatc with 
tHltaH^e^l ati(jino'*>^r'7<i^l>it«ite9 taiiniiiy litit not uingl us, 
turns HOD slijghtly giten» Snd docs not reraler the iHiusnin 
of Lnxa bitk tiubi I TliU sjhc les ol cmchona dilbrs horn Of lutle virtue 
that ol I u\a, and cannot haic sciy sinking fclinluge pio- 
peities 


re 15 ( 0 tnton peruotan lork 

IbiH baik lb gM> I St nidl> iiid o( nn ochre redwtllnn Cuirmonbarl 
its burtacc i> unnki cl, it i^*' ^uiulcd, nd ot vunoiis thick- 
r BCLiiidinu 1 the ci iicie« o ot tin pieces, its taste is 
oil ti T end is*iin.„' i«* 

i i^lit iinrne^, muerii^d foi tacntj'roui hours in IdO 
grauuiHa <d watei, give t a M„ht yciloi^ colour. Hid a bitter 
Mid asti n^uit i 'il» s inln on pieiijntatcd taitaiised Us «tc loo wuli 
uiitiiijoini istiigt I I i I tani III ol a selloivisli white, and 
sulphate o( iro i «'rceu It nd J i id lilintia paper 

'ihjs lurk ip|>cirs to U the miik with the giay, called An oacMkm 
sii|»cihne, spit t b r<ini the pinpertiesit exhibited it must 
be excclUnt iii fe\eis, hi. 


Splc l6 Ri4 Lark oj'ianta fc 

This does not appear to dider in hu> <>cnbihle degree from n^birk uf 
that nn iitjoned above bv the n iim ot S iiiti 1' e baik, spec J 

Ei^ht gtaiurneb, mieerited is above, gateau JiifuMou oFjt wjih 
the ltd CO our of Malaga wint, witl an a^ttJn/<llt taste, and 
but IhIIc liittciiiLS's it pn Cl pit tt id iHUt glad's bniwn , gave 
ijo '* ^ >Th tannui or Hitiri ed intnaojiy, turned 

»ulphaii of non green, aiid ^hglifly reddened litmus paper 
^hese (hemical properties aie (i{uiJJy apuaiciit in tlie Santa 
te balk dfscubed above 


Spec 17 Yillow baric <W»cc, /rowi hi arches af four or 
^ sicytQT%M 

Tbij^mrk is grn e\tinor 1 >, iov«Te<l with a white lichen, y|)io« \,aTk of 
oTli l^wn lellow intcnoil}, liatinga fibrous fricture, and'^i^enr^ 

scaipel} aH> It^ iiituuoii is n« itlier bitter nor astnn- 

gp«t 



118 


on TAEIOUS BPBCYCS OF CINCBONA 

geut Itpr^ipitates ii«ither Urtansed anticDODy> isioglafla* 
nor tanmn, mertl) turns aulphata of irou green« but preti- 
pitutcB ocetatt. of lead f 

Not fi.brifuge It < an bdv£ oo febrifuge virtue 
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dn TA&10t3S SPBCiet <^F CINCBOVA 1 19 

To g;ain some additionallight respecting t^enatn re of the Other luh 
p iiiciplee contmoed muucbonB» I instituted a conparetive 
exumiiiaUou oi severaJ other vegetable substances! that ap* c.hoaa 
to liave some analog with it, and the composition of 
which 18 aNittjt* brHf^known^ such as galU> oaV, bark, 

Angnstura baik, and somc^thers ^ 

\ 

ISutgftUs 

1 he mfiision of this substance copiousW precipitated ism« OdINi 
ghss whit<, iron, blue, taitansed antimony, jellowish 
white infu%»o(i ol >elluw bark, m dirty white flocks, toy^ 
pci, brown \innw» 'indhad, jillonish white 

It did not precipitate mhisioii ot Santa Fc bark« or of 
Inn 

Ihe infusion of nntgalls therefore, like that of yellow 
burk, cnntuin^ the piiriciple that prccipitotes isiiiglaHa with 
tlidt winch precipitites taitaiised antimoii) , and 111 this re* 

«peit the\ resemble e u.h otiier Butthe^ diHer wilhregaitl 
to the prim ip'e that acts on tin and on non, since their me* 
tal Jb piccipit ited green by cinchona, and blue by galls 
'i he} ditfci too in mothei point, since they mutually preu* 
p tHta each other 

Tan 


The infusion of this substance, made with the same careOakbark 
uud in the same proportions as those of tlie crnchoiia baik, 

]>iecipit ited bolution of isinglass jellowish, iioub 1 ue» cop* 

|Kr, brown but it oc casioned no change 111 solution of Santa 
Fe balk, or soiuUoitof tartaiised aotiinouy It reddened 
infuHion of litoius, and was piccipitated by oxalate of am* 


f Hence we see, that otk baik does not contain the sul)* 
stauce that pncipitatebtaifaiiscd antimony, as iiutgaUs, cel* 
low bark, md some other bulks do, and m this res{>ect it 
dukrs from them, though they agree lu prccipiUtiiig isui* 
glubS* 


C/terry tree bark 


bark, wliich has fometimet boeu fraudulently sub-^Birk ofths 
sti|utcd for th^t of cinchona, Ins notlimg in common with skerry ure 
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on TAitiovs sp(cn:fl op cinhiona* 


rt except the prop(»t\ of forming a gipen precipita e uith 
Kolution of 6 u(|4)4U iii irou It r>ccttvioiiH no cl aii^e in ibiti- 
^1 iMy tailnrispd uitimon}* or dpcoction oi oik baik lu 
posBei4»mg ttD) (ebrifugv pro|Krty therefore is very question* 
able I 

1 

Qtutauri/ and Oermonder 

CruUurcdfttid TIuhl two j)1dntH nfloicJid me the same lesulN us cherry* 
ehauj*drya efttucy ID levtr therefore u eqaaU} doubt¬ 

ful 

TFhUe m/low bark 


Bari of the ThiH bark, to «hieh fibriluge virtues h ive foimcrlv been 
wUue ttihuw tsruh<<!, m iutt aoiue of the cliemu il propcrtiea 

of <irt iinspecusof ijn<hond»iianicl) tho8< of precipitating 
isingl tHs, and thiowniu down sul| lute oi iron green, and 
acetate of cop(>or hioancsh 1 he white willow )>aik> there- 
foH, aa it mute $ the bitter and astiin^e nt tables, may possi* 
bly be h iebniuge 


Ai)gu*>(iir\ 

Urk 


Atigu^tata bark 

1 he aifnsiou of this bark doCb not piecjpiiate ibingluen 
hut It lorniba oopiona piecipitntc with iiiftision of nutgulls, 
m I Willi tint of ^thow bilk, though it ineitly renders in- 
lusiou ol Suit*) he Isiik bhghtly turlml 

It pM« ipititc5 non, t ntuibtd uitiinoiiv, coppcuUud, and 
nirn*«iiMi of (»n, all yellow 

Tlii'^ b ik wc ^ee, d’fleis from se\cial of the species of 
nnrhoui in I bo*n t'e oMiei aul>Ktftn<os submitted to the 
compel iiiu cv nil i mn^ lu not p red pi tatiiig animal gela- 
t lie It w iMt> too t*u a tiiti'nnt ti to, but^n tfte *^er 
iniiii IS i^tum(h Idle Here is r< miu to belief e to^ 
that the p laeipli, nh <h iii this precipit Pi •» the inc-tallic so- 
IntioiiS, IS not dtogetber Uic saioewiih that rn the uncho- 
HH h♦ltl^tthe e,oloni ol the pHcipdatcs it gives is very 
ibleunt I lom llt^f }i(ip4rtii*> howedf tlic Aii^ustnra 
birk muy pos'^Jilj Ik i Icbiilu^c 


( Fo le canduilid m the neit number ) 
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VII 


FrpffvHentn fi)r t*i9 eshgcfpt^ thf iJoHSt the co/oureil con^ 
centrtc^H^u^ Sif lM4r Newton, between 

tno Ohjeft-i^*a^us /nid we akothit William 

H>&hc hli , / LD / J! 

Trip Krourt )n Sir I Neuton of the coloured 
aics and ysh (h hi discoviud b} lajin^ two pmma or 

M)M)n each other* is lntGlebtn^^: Ho 

VC r} unHiks Oi it those |ihetioiiKna are of difficult 

consiih rUion/' but tli it ** the) may conduce to farther dis* 
co^crus foi coniphtio^ the theory of h^hf« especially it to 
the coDHtittJi oil of the puts oi iiitural Iwdiis on which 
tlicir coloMis CM tiaii«pareticv <h |Mml| ** 

ith r ^iid to the ix|U)ial'oii ol lie ipjieiionce of 
thi se ioluurcd ini^s iihuli is ^ivi n b\ Sir I Newton* I 
must roiihss, that it has luicr 1 ci ii s ti riit<ir> to me He 
ac counts foi tin pioduc lio i of ti e uu^ * h) uciilnit^ to the 
ra\H<>l h^dit icitaiii h( id t \ ic (b itiou iiid < u) tt ius« 
nimsiou altern ilih ntuiimn; uhJ S I ni \ 1 tci with i ich ray 
at certnuj stitcd tritui iK^ I ii^ tlirs* without nu Mtioniii^ 
partieuln objictious '‘I'Hiis to be ui hypotlicsis^ which e in* 
not be eisiK icCoix 1 dwuh th< laniuitn ss ind cstiimc 
selocity ot tl ( jiuituU ot which thee i is, iccordiiig to 
the Niwtoiiuii llicoi), iM eoiupo <«! 

The gre it bi uit) c^f the coloniid 1* nid tl < pit ising 
appearancesaribiti^ Irotu ll 4 dilfti utdecrees cd piesaiircof 
t he twxp i gyfir I a ol the ^*i c g^un * i uli other ulitn the) 
a#?Toruied* iwd e j ct nS *he i 4 «i luc oi the subject, 
ma>c often excited m dc jjc of iicjuriii^ iaTthi) into the 
cause ol such interest Mg plnnonuia and willi a luw to 
examine them [iroj M I o) tii ic d, in the icui I7‘)J* the two 
oh)cct-gl Is <-* of Uu ^cu 11 tiic pose m of the Itoiul 
Societv, oij^ of li 2 iu\ the othci ol 170 lit focal length 
uiid bi^rd aseues ul e'with t kju, which, though 

«Fri' UbeP'nl Hun* for tW, P till p \^0 
f Optic , s li id t |c>V J Ivd p ' 


Coloured nn|i| 
Sir 1 Suwtua 

ilipilCHCd, 

m<i> Had 10 A 
e aniilitianiif 
thi ilieory of 
hglit 


H <viain** 

tJQJlutlll 111 

unaU kti* iorf 


Dr Hersfltiif 

li It purHV<* 
Che. HubjGtt ie 

•some I 'OniU 


many 





aiE^Utl on COtOCELD EINGS« / 


ffienu lut to 
ti^ eonUu«i 
on»p And diicri 
nuuitiom 


Miniftp detail 

(KCMdry 


Term luodifi* 
catJOiu 


ftun) tuocb interrupted b\ aetroiiow'ul pursuits has often 
been ^keii up ogAiUp aud has lately been carrud to a terjr 
con^idtraLk exteut The cou'l^&ioua that may be diawu 
ftom them, thuu^b they Dia> iioi peiicctly account for aU 
the phseuoiDtiJu of the niiga, are arell s\ip- 

puitcd, and of such a uiturc us pf point out bevemi moditn 
cations ol lijfht that have beau totally o\er 1 ooLedp and other* 
that have oc\n bcrii properly di'^criiniiialul It ailb tlierc* 
foit, he the aim oi ibis papei to arrautje and distinguish the 
viiiQu^ niodihcations of light in i clear and perspn uous or* 
der, and aftciwuMU to c;i\e my bontimcnts upon the ruuhe 
of the faiihition of the comcutiii rings The atowed in¬ 
ti icacy of the subject*, liowiver, rtquiic^, in the hist place, 
I ninmtc (Utwl of expeiinn iiU, and afterwards u very gm- 
dn d diiilopciDCiit of the cousequinccs to be dtduccd from 
tium 

Ab the word njodiRcniion a ill ftequentlv bo used, it may 
not be umiss to siy, th it when ipplud to lip^ht, it is intended 
to btund for a geinrd ixpnsMoii ol all the changes that arc 
mack in Its colours, direction, or motion thus, b\ the mo- 
dihcatioii of iiflcttioii, li;,ht is tlnown Imk, h\ that of rt- 
fruction, it IS be iH lioiii ii% torim r coursa, by the moditica- 
tioxi of dj«*persion,it isdiiicUd into colouib,and booftlierest 


1 0 / dfj/erent Method* to mtike (me set of tonantrtc Rings 

\ tAibh 

Ori^ictofrm^ Jn the boin tin ill IT of im ex.ienmfiitH I followod the Nia- 
bydift iciu Ionian csample, nud, )i uiug law! the two object-glasbes of 
ajvila»i« Ilu\gc ns upon out auotlic% I soon pciceiied the concentric 

lings It IS almost needless to c»a^, that I found all the 
Newtonian obsciiatons «1 thi^eimgs complc/^U vl*rb*,«d, 
but lb hjs expeiiuieuts oeenud to be too much conRntd fc^ 
dinw fig gcniral com liisioiis, 1 endeaconted to extend them 
and bi wav of lenderingtlie iiirthock I point out very clear, 
I hue given oik easy piitnu)ar Jiist ime of each, with the 
addition of a genoiali/ution ot it, is follows 
Ut m# hi)d Mdhod On a tabh pi ii ed before a w\dw I laid 

Douo'c <uo down 1 blip of ^1 i*«s the suits ol which wire perfieu\tilain, 
T/* 'parallel, and highly polished I pon this 1 laid a ohdbW 

*Ni»t nsO|lK,4(b I I -SS rniJof^b 12 X 


COUli 
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convex lens of 3f» inches focal length* ond feuod thatHbu 
arrangemint gave me a set; of boautifa) concentnc rings 

I wewed them aifh a double convex eye lens of inches 
fo' upon an adjijstable »tancl» by which simple ap« 

pantos I ehald e\ oiuo tl^m with great case* and as it was 
not matenal to m\ ]>tcv nt fuiipose by what obliquity of iq« 
cidence of hght I siw the nn^, I rccened the mys from the 
window most ci>n\(nil iitly ahtn they fell upon the lensinan 
angle of about 30 dt gree« from the perpendicular* the eye 
being placed on lheop{M>Hite side at an equal angle of eleva** 
mhou to rc( ei\e the Uti mjs 

<7enera/t7o(iOff Inntt^d of a plain slip of glass* the plain Generally* 
aide of a p]ano-<‘onc4\e* or plaiio^convex lens of any fbcal 
length wli it8oe\er may l>e usid nnd when the convex side 
of any leas is laid upon it* whatever may be the figure of 
the other surface* whether plmti* concave* or convex* and 
whatever mny l>e its focal length* a set of concentnc rings 
will slwa )0 be obtained I have seen nogs with lenses of 
all Tarieties of focus, from )70 Icet down to one quarter of 
an inch Even a coniinoii watch glass laid upon the same 
plain surface will give them 

la msuic Bucoess* it is iiecesHary, that the glasses should Ncceiwryprs* 
be perfect!) well tlcamd fiom any adln ring dust or soil, 
especially about the point of contact, aud m laying them 
upon each other a little pres^iiu should ))e used* accomps* 
tiled at first with .i liUle *>ide motion* aOer which thev munt 
be left at rest 


If the surface of tlu inruTiil>ent lens* esp<ridllj when it 
IS of a very short focal length* is free tronj all imperfection 
and lughlynolished, the idptstriROt ol the focus of the 
ttbdftc^ent \ 9 kfid eye-glass, a huh I alwais use for viewing 
nie rings* is rather tronbksomi, in which lusea small spot 
ol iiilc made upon th« kns will serve as au object for d sufB* 
cient adjastioeiit to hod the rings 

SecoudMelhod InsUud of the slip of glass, I laid down 
^well poJiahed plum meUlline minor* and pi icing upon it Double cou 
the siimj^l^ujch double coiiitx ieus* I saw jk iui a complete * 

set ol^iuccQtiu. nogs 

singular that, lo t|ji« case* the rings nfleited from a 
biJjjfit metuIJinp Burlai e will appear famter than when the 


some 
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sam^ lens h lau) cq a surrore of ^1 b>ss reflecting Hof tittle 
li^ht, thin may however be arro^nttd for by the bnlliancy 
of the meiHihne ^nncl, on whid^ theae taint nnt;x are ficen* 
the contract of which will oHunca e their feeble Hp^amtHo 
Gemrahzatiou On the aainc metalline eurfe!b^every va* 
net} of len»p» may be 1aid« w)i rever be the fl^reof their 
upper aurface« whether plan^ dbneuve* or convex^ *ind what¬ 
ever lie their focal len^hn^ piovuled the lowest suiface rc« 
Toam^ CO ivc v« and concentiic rintrs will alwava he obtained» 
but for the reison mentioned in the pre<eilin;t partu^rapht 
>er} sm iM Ic nse^ should not be U4cd« till the cx|k rimentuliat 
hus Util fauiih iririd with the nicthiKl ot sccini^ thene rm^» 
after which lciue» ol two inched iocus, aud gradually leas, 
m \y 1m tned 

Tititd JUethod IlilheHo we have onK used a plain aui* 
face, upon which many aorta of glaases have been placed, in 
order theicforeto obtain a still gieater vanet}, I have laid 
down R pi ino-con\e\ lens of 15 inches ioral length, and upon 
the convex mu iface of it 1 placed the 20-1 neb double convex 
Uris, which picxluced ncoiiiplcle set of iiiii^ 

Toutth A/elAod^ The sum h ns, pUcuJ upon a convex 
mctdlhiic miiror of about 15 iiichea local leogtli, ^ove also a 
complete set ol nogs 

alisatom These ta o cases admit of a much greater 
variety than the first and second nu thods , for here the to cum* 
bcut i<Ihss ma} liuve not only cue, hut both Us suilaces of 
nny hginc whatsoever, whether plain, concave, or convex, 
piovid^d the radius of concavit), when concave Icnsea aie 
luid upon thi convex surlace of glas» or metal, ib greatei 
than UiHt of the convexity on which they are 1 iid 
1 lit figure of the low ext surface of the subjU<v^t 
when it ifl glase, m iv also be ])1mii, (oneave, oi convex , and, 
the ctirv it me of its Dp|>er suifoce, ix well aa ol the mirror, 
ina) bcs»ucha» to give tbeoi an} focal length, provided the 
raJiUd ot their comexitiea laless tl an thot oi the ooncavitv of 

an incumbent lcn», in all wlucli cu&ea complete sets of ron* 
(ciitiic rings will bt obtaiutd 

J i/lk Mithod Into the coiiCdvity of a double ^tocave 
gl isb of 8 inches focal loivgtb I placed u 7 -inch double^cflTS^ 
vex kiis, aud saw a very boaatif xl set ot nqgs ^ 

Stii^ 
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• Susfh Meihod\ Upoti a 7 concave meballiiie mirror 1 
^placeii the doublf conrex sG-inch lenai and had a very fine 
act of nnp 

Geyeralizafion With tltse two 1a«^t methods* vrha1e^er 0th Tens in 
Tfia 3 Pbe"tiM*r<^iua of the cc^jK ivitv of the subjacent suifiirc, uK-ial* 

ptOMdod it he greater thai^that of the convt scitv of thi in¬ 
cumbent glass, and whative^^ma) In. the h^irt of the tijw 
p(r burfiice of thi 1eos<s, thittiie placed upon thi foint<r, 
there will be piodu<e<l roncentuc nngs The fi^nre of the 
lowest siiifuce of the subjac nt gljs^ m*iy also Ik tdtied at 
pV SUM, and still couccntiic rings will bt oUtaiiud 


11 tug Rvigs by TVAMtaimiOR 

The Ricat > luetv of the diifercnt combiintion^ of these Rin^sbjtans^ 
difFcreiktlv hguied ami minois will still admit of fur* ma»iou 

ther addition* by using a diflcicnt waj of rawing the rings 
Hitherto the in lui^tment ol tin appaiatus his becu surh, 
as to m ike them vnubk only by reflection* which is eudent, 
beruase all the cxpeiitm.i ts ih it hav« been pointed out m ly 
bi rmde h) the li^htor i riiidic pi icihI so, tli it tlie angle of 
luiicleme and ol uIlketton 1owank the ivcof thcobsciui 
may be tspi iP 13u( Sir 1 Newton his giwii us nko in ob* 
set>utinn, wheir he saw thrsi riu'^s tran^misbon, in oon* 
sequence of winch 1 late again multiplied and varied the 
method ol produiiiig tin m that way* as follow 

Fi/zt Method On a blip ol plain gloss highly iiolishcd dd metW 
both bid(8 p1oct the sime double 4onre\Unsof jO-iuciies* Doihl nmrex 
whub hod olicadv been used when the rings wiie seen by 
reflcctioii Take tlicni uoili up togetbci and hold them 
agairibt the h^ lit of a win low, rn whnh |>oaitiou the concen* 
trie no ' be see i with eat cise b) trihsmittid light 
yCt \ tin ijbe of in e,e-gl will not be eoiivenie it in this 
sitiiat4<m, It will be i><*<e siiv to put n t a fuir of H}ifcti<1<s 
wif'i gUsses uf 5,0, Ol 7 inches foens* to in tgnify tlie rings 
rn 01 del to see them more r< idih 

Second AJrthoil It would be i asx to con®troct an h{»pam- o^\ xh^ 
tus loi Mew^g llie rings by tinn^niisson htted with a proper 
eje-gl \j 'r'Uut other uivf^iods of cfle<tiiig the sanx pu jwse 
''itf f^tcr ibl< '1 hus* if the two glasses that are to gne the 
ring« bt laid upon a hol'ow stiiid* a candle placed at a pro- 
. per 
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per an^Ie and dfatance under tliem will ahoy' t!je rfnga coiw 
Mmently by traoBiBitted while the^jbsener and the 

apparatus rem no lu the uime as if they were to be 

seen by renection \ 

Third Mfthod A still more elLible wav i» to 
received upon a plain inetiilme or reflecting it tipwania 
to the glasses placid o/ci u» up practi'^ed in the construetiou 
of ^he common double nilert^ope, but 1 forbear entering 
into aiarthei detail ol this last i most useful wav of see¬ 
ing rings h) tiaii'^misMon# is I sb h umhaic oeinsion to 
miv more on the saim euli|ict 

Generidunii'f/t Every loinbimt «>t that ha^ 

been expUirierl in tht first, U ird, md liflli m i'uAh of see¬ 
ing nogs by lefldtion, wnl il o tiic thi m hy ti m •^iniSHion^ 
when exposed to the hi/ht in nnv nl the thue <3» that 
have now been pointer] ont W hen Ohm re id did to tlie 
former, it will be allowed, tniit we have m extensive \ai iet> 
of arrangements foi eiei) ih**! ible pnri>ose of iniking tx- 
pen meats upon rings, w far 4> smgk sets oi them are 
conccined 


III 0/ WWuat 

hen two or more seta of img^ iie to be sien* it will rr- 
quin some artifii lal means* not o i\\ to i \ imine them criti¬ 
cally, but even to p4'rcuve them ainl here the shadow of 
some slender opaque bod\ will l>e of (oinieht service To 
cast shadows of a pro)>ei size end upon places wh they 
are wanted, a pointed penknife ma> be used as lollot 

When a pisio slipot g! i»s oi convex Uiii* is Inid down,and 
the point of a peak in le is bi ought over cither ol them, it will 
cast two shadows, one of which may be seen £rst sur- 
face ot the glass or lens, and the other on the^owest 'e 
*WlieD two Hhps of glass are laid upon each other, or aeon* 
vex leu9 upon one slip, so that both are in contact, the pen¬ 
knife will give three shadows, but if the convex lens should 
be of A ver> shot t focus, or the slips of glass be a little separa¬ 
ted, four of them may be pficeived, for in that case there 
will be one furmerl ou the lowest surface of the^*^mbent. 
glass Ol lens, but to m) distinction of shadows this 
be noticed Of the thiet shadows thus formed the 

• will 
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^i 1 l he durke^Tthan tile first, but the tbifd »ill be famt 
I When a piece ot looking ^s\^ substituted for the lowest 
slip, the third shiuiovr wiU the strongest ^ 

Three slips of f^Iass la Jontict, or two slips with a lens 
xypoS Cba/n, or also a lookiiv a ahp uid a leii^ put toj^e* 
ther, will give four shade v J one froui each upper suiiace and 
one iroin the b<itturu ol tbewwest ot them 

In all these t lucs a mctallKO mirror mi\ he I ml under 
the samearrangcmeut without iddiiig to thenunibei ol sha^ 
dows, itseruct beiii^ only to tender them more intiiiM; and 
distinct 

llie bliadous mi} be distmgutbh<d by tite following me¬ 
thod hen the point of the itcnkuife is made to touch the 
surface ol the uppermost gUns or Icra, it will toucli the poiut 
of its own shadow, winch may thus at any time be easily os- 
cert nued and thn in all cases 1 call the lin»t sli idow, that 
which IS next to it, the second, ^ftcr winch follows the third, 
4 ud so on 

In iccediQg from the pomt, the shadows will mix together, 
and thus become mou inttnhe, but which, oi how many of 
them arc united togthci, may atwa}S be known by the punitx 
of the shadows 

When a shadow is to be thrown u|>on any requiied place, 
hold the penkniit nearly half an inch above the gl inses, und 
advance its edge toremobt graduallv towards tlie in< idi iit 
light* The front should be held a little downwards to ke/^ 
the light from the iindeiside of the penknife, and the sha¬ 
dows tu be iiaed should be obt lined from \ narrow p irt oi it 

With this preparatory information it wiil lx e^sv to 
pmnt ont the use that is to be made of the shadows when 
they are ^ • ted 

IV Q/* iwo sets of Rwgx 

J shall ROW proceed to dcsoiihe a somewhat more compli¬ 
cated way of observation, by which two complete sets of 
concentric rings may be seen at once The new or additi¬ 
onal set will farnisb us with an opportanity ot exiimniog 
rings 111 <{tj|(tionH where they have never been seen beioie, 
aj)ich,wiU be of eminent service for imestigatiog the cause 
of tqmr origin, and with the assistance of the shadows to be 

• formed, 
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formrd, as han \ een explaiur cl, me *^ii i!l no^iul it difiicult 
to BOti tb^in ID ihi^6 Ritnatioi»& / 

J^irsl 3/cfhwl U[ioii a W4II p* IiKited pieco of good look* 

Jen"unlw'kmt dowrt a doubto (on||iK Iff n of about ^0 todies 

|Ui8 locus When tlie iss h is f pen adjusted is e'jual for 

Mcing OOP ^ot ol ungs, vnaM ih^sl idow of Lhe'ijenlcntfe in 
the onUr I) Ins b ciidc'* t ''Td, pt^sovn thi Icm, then 
os )t Komelimi s bi^i^iens in t*^^9 nrjog^uunt that uonD;.< 
are c isily to be sten, the sli i 'em w« I, ni its inss'ige o>cr thfi 

surface, sbow uht < tiuy a ( NitiialeH Wiini i Mt »i them 
la perceived, di IS g in d'v th jiiminv om , bring the 
third shadoIV of tin. jiiikiiiU ovd it, la uhicli situ tiou it 
will be Hcd) to tin g.eaii st ulv int 

'ihen, li 'it tin ‘^in tnni i^condn) sit of rings Ims 
not tet been discoiircd, It will Ik iicMcmdwhin 

the second rhidow of tin iKiikniti h hron^ht npoi thr jni- 
jftaiy Hit As so>n it has betn tound oi i, lh< loinpound 
slmdov, consisting of all tin thiiC s|i lov s uniterl, nniv 
thta In ihiowii u/ni tliii HHonduv •*H, in onhr to view it 
U Itisiiie ind 111 perh trnn IkiI this toinfioiincl shadow 
«hould be taken no Snht) li< 11 the point Ih in is neressary 
totovci it, nor shtiiiM tin fhod s]i hu loiiili tin piinurv 
nt Ihc two bct> lu HO ni ii lo ctlcr tli it m iti) of the 
rings oi one set lutuscct sonic < f tlu oihn 

lien 1 bight <d the kcoiiJuv tth s bn norue obtained, 
iMi h wuhihe it will be vei\ 4as) to vien it i't<mitilv with the piimiry 
jniiim one bv a bh^nt niolion of tin pouknifi bO is to make the 

third bhadow of it go fiooi ono set to the oUur 
Thriinc«nnr!e Besides thi list <>l llit shadows, tluu ib another wav to 
Mvibli byset make rings visihie when they c inii >t be ( isilv perceived, 
iijouoD^^' whicli lb to t di hold of the lens with bnh h u to press 

It lUoin iUl\ a hUlc moie th oik tl in wifli the oth^f*, i 
tilting inohun, gi\t ) tothckiiH in this manuei, will mois^ 
the two setb of nngi fioiu side to side, and ub it is well 
ki oun th it a iuint objci t ai inotiou may be soonei peiieivcd 
tnan w i en it i» at rc bt, both b U of rings will by these tueanb 
be go icraliy rietei ttd toge ihei 

_ , , It will also cnutribiitc mneh to ficilnte th^^thod of 

Th hshr ^ , 

s kiuH b*. ub !• seeuig two sots of nogs, if w< receive the hglit >n « more 

^ o^libue anglt of incidence, such as 40» 5(b or even di* 

♦ grri.8 


\ f K(d lUlT 
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ms This wil^mcrcase the distance botweeft the centres of 
tO primary and ^oitdary m ts, and at the same time occa* 

Sion a more copious rtflecuofe of li!;ht • 

of a coramon looiing^glass a convex glass mirror With glasses 
may^cu5fcd cm which ino) Ic placed iithir a pUtnt a con ®ther forms 

cave, ur a convex surface tn \\y lens or glass, and two sets of 
rings >^ill be obt lined 

In ibesamc manner, by U)in^pon a concaic g1 i»s mirror 
a convex lens, no shall also have two m t% of nngs 

The genoraliraf ions that have been mentioned when one stt Oeneralr^tion 
of rings was ptoposed to bo obtained miy be, easily applied 
With proper reguhtions, dcconhng to the circumstances ol 
tUi. ease, not oiil) to the method by glass mstturs alieidy 
mentioned, but lil»euise to ill those that follow hcrcifter, inii 
need not be pariiculaurcd tor the future In the choict ot 
the surfaces to be joined, we have only to solict such di will 
form u central conuct, the focal length of the lenses ami the 
figure of the upper surface being van ibic at pleasuie 
Sictmd Mcliod On «i pliin mctillinc miiror 1 laid a pa- Sd Lens on 
rallei slip of glass, and pi teed upon it the convex surface of ^'*'*'**“^ ‘**'*‘' 
a ]7*111 eh plano-convex lens, by which means two sets of 


rings vrciL p«*oduccd 

Upon the sanu. miiiur the plain side of the plano-eonvix 
glisb may be laid instead ot the plain slip, and any pUin, 
convex, or concave surface, being placed upon thw convexity 
of the subjacent lens, will give two sets ol lings 

The plain side of u pi mo concave glass may also be placed 
upon the »ame mirror, and into the concavity may be laid any 
lens that will make a cential eontact with it, by which ar¬ 
rangement two sets of nngX will be obt lined 

rd JiIeiliO(h Upon a small wtll polished slip of glass Hd leinou 
pMce another slip of the same si/e, ind upon tin lu 1 ly a '>Ups<4 

inch double convex hns Ihis mil pioducc two sets ot iings, 
oue of them lefiected from the oppir surface of tbe first slip 
ot glass, and the other Irorn th it ot the second 

Instead of the uppermost pluii slip of gloss we mav pluio 
upon tbe ‘^v#est slip the plain sidi of a olnno-comex < r 
piano-corn gve lens, and tbe same variety which has bci n tx- 
plai^i m the third method, bj u>iny any incumbcui lens th it 
VoL MX Tea 1603 K will 
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util Rtakc a CLhtnl contactt either wjthAhe convexity or^ 
cone ivity of the aubjact-nl glass, will bIr produce two se^ ^ 

of rnii^s 

4ih Len? on fout/i Mf/Jhd \ more rcnicd but nthei more difiicult 

two stis of nns^fia to Uy a plain mip ot’glass 
on a piece of btacL paper, an4>^whcn a convex lens is place i 
upon the slip, thtie may l>cp*ihcencd, but not uHhout parti* 
ciiUr Uictidon, not onty'iht hrstset, which has already Ixen 
pomlcd out as reflected fiom the first siirficc of the slip, but 
€tNu a f unt secondary set fiom the lowest surface of jbe same 
slip ot gliss 

It will be less difficult to see two setvof rings by a nflec« 
tjon fiom both surfaces of the same glass, if uc use, for in* 
stance, a double concave o( 8 inches foe us with a double con* 
ves of 7{' inches placed upon it loi, as it is util known that 
glass will reflect moie light fiom the futhutsuiface whuu au 
rathci than a d<nscr med um is in contact wall it, the hollow 
space oi tbc b*aick concue will give a prett) strong icflcc* 
tion of the secondary «'Ct 

tih Two i>fi* Ii^th ilft/iod Iheusc tbiUs intended tube made of two 
]!uX ii>eti»ficquiies, tbit one of them should be dependent 
, upon tbc other this is i circunistmcc that will be explained 

heicaftei, but tbc following instance, where two independent 
«cts of lings arc given, will put!) anticipite the subject 
When a double convex lens of 5u inches ia laid down with a 
slip of gl iss placed upon it, and anotlici double convex one of 
inches IS then placed upon the slip, we get two sets of 
niigs of il llcunt sises, the laigc rings aic from the ^0*inch 
glds^, the Mini] lings liom thi 26 inch one ihey aic to be 
sLcJi will) 1 It I ( i c, because they aic each oi them piiiuaiy 
ruese mv) bi lly iikuigtlic me imbeut leus, ot the slip glass, tho****^ two 

vtia ut iiugs iua> hi iiidt tociosacicb other in any dHec* 
tJun, the bill ill SI I iu IS belaid upon ila lu ge one, or either 
ot them ixwj tfc Vi pa t^'s lemav^d tow luls any pattof the 
gl i>s 11 a Will bi suiniient lo show, that the) have no con* 
neitioii null each uthci lie phenomena ut the motions, 
ind oi lilt vaijou- luIouis and sues assuincd»^^ these nngv, 
when diUcunt pussuics and til mgs of the glasses arc used, 
nil) lOoid some inUitainiuciit U uh the ossistaii^l^ the 

shadow 
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^•liudow of the {^knirc^hc. secondary set btlonging to the 
iino^ from the cAinch kn$ will I>q added to the other two 
but in ^iltin^tlic ghivscf thi^ set will never leayc its {in* 
whxlt that ftom Ae 50 imh U.ns m&v bo made to 
go afiy u In ic aci us^ the otlul tuo 

V OJ of 

Tosco thne sets of loimnlrtt .!n 5 > at ontc is 'ittcndecl Throe seh of 
vith some difficultly but h) ll« assistanci ol iht methods of 
tilting the q } tssts* ami miking use ol the inullii)hed sh idows 
of a penknife, ue mi) vu them ler) iicll, iihcn there is a 
sufficient lUiimnntimi of blight ih)hght 

Fi/&t ^fe(ho^i \ *2iy inch double conic\ lens placed upon ^ lens on 
three slips ol plain uhiss lullguc ihretscls ol iiiigs ilic thTcedi^ihoi 

slips of ginss should be ncail) 2 tenths of in inch tlucktOthci- 
wisc the dilFciciit sets will not bcMifticien^ly scpai ucd When 
nil the glasses are in full conuct* the lust and second sets 
may be seen with a lutlo pixssuic ind i small motion, and, i« 
eircurostnnccs 'ue favoui ibkythi third, wliieb is the faintest, 
will also ap|K tr If it cannot be Men, some of the cumpouml 
shddowa ot (li<* penknife must be thrown upon it, foi in this 
case the 1 C mil bu live shidons iisibli, scvn d ot which will 
full togcihci, uidg\( ddkreiit intensity to their miMuit 

Suond Met/iod \Micn a single slip ol «l iss, mth i 34-incli sj a lens ami 
kns upon it, is pi iced upon a puce oi good 
thiee sets of nng> may bi seen the Hist md thud s< Kan 
pjctly bught, and mil be i>cicciV4.d by only piessing the kns 
a little upon the slip ol glass, after which it will bi i l^y to lind 
tliL MCond <t with the assist inceut the piopei sh iduw ]n 
tins e ise lour shadows mil be seen , and when the thud sha* 
ilo^w 18 upo i ll«^ hist sLt| the iouith will be o\e) the second 
s^t and lender it visible 

Whin tuo slips of gloss otc lud upon Lmson 
platQmetollinc minor thin i 36 inch Uns ploeid upon the rwo^U>» >sna 
slips will produce ihut sets of i.ngs, but it is not veiy td^y 
to {>creejvi them Uy a tiitiug nnaiaii the thud set will genc- 
1 illy uppeu^hke i small wbiU eiuh, which at o piopct du« 
unec will follow tl 0 movcintiit ol the but Mt ^s soon ns 
tiu\utdiid Niitd Mt^ He 111 \ii w, tli< thud shadow ol the pen* 

K * kmfc ' 
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4ih Lens oa 

a of gtiss 

fbnning 4n an 
|la with meul 


knife mey bf> bit ii^ht over the fini ict»by^hvhicb means tbe 
foaith shallow will eomt upon the secomr^tt, and in this pos|^^ 
tion of the apparatus it will bcfomc visible f 

luutik Ms,tkoA Ou a plainl^lallinc mirror Uy on^&iip 
of glass, but with a smtll jucce ^f wuud at ane omi uuucr it, 
au thitit may be kept about o|^ tenth of ati inch fiom the 
iiiirroi^and form an mdmecl t*iaiic A 26*iJich lens laid upon 
ihc slip of glass wsU giveab^ee sets of rings Two of thf'in 
will easily be seen, and when tbv shadow of the peiiknifi is 
held between them the tbiid set will also be perceived Iheic 
IS but one shadow visible in ibis arungemiut which is the 
third, the hist and second sbadoas bung lost m the bright 


retUcCion bom the minor 


SUi A ernvex i xfik Mtlhiid I pUcod a Cj-mch double convex upon an 

*^**^*^^ double concave, and laid both together upon a plam 
glis* slip ol glass 'Ihis anangcmciit gave tlitce sets of tings Ihey 

may be seen without tbs assistance ol shadows, by using only 
piessuu and tilting Ihe first had a black and the otbci two 
had hIjuc centres 


Vlt Of Qf 


Foursttb of 
n&^ 


l9t 1 ens nn a 
gUsi fiirinKig 

4n angle with 
a mirror 


til Piano con 
TBX lent on 
thr<e ih|i« rf 
giac» A ineiai 


The difficult) of seeio;; many sets of niigs incieases w^th 
their nnrober, yet by a proper attention to the directions 
tliut ate given tour sets of eoucentiic rings ina} be seen 
Fir^i Method Let a slip of glass, with a 2G<nich lens 
laid upon it, be placed upon a piece of looking glass Un« 
der one end of the dip, a small piece of wood one tenth of 
an inch thick must be pat, to keep it iVom touebing the 
looking gloss '1 his Arrangement will giie us four sets oF 
rings 1 he hrst, third, and fbuith mu} easilyJie seen, but 
the second set will require some management Of the \hree 
diudous, which tins apparatus ^uis, the second and third 
must bebiought between the lust ind ioiirth sets of rings, 
in winch aituatioo the second ««t of rings will become visible 
Second Method ^heii thice slips of gloss are laid upon 
a inetalUne mirror, and a pLinoH.ODVcx lens of about 17 
inches focus is placed with Us convex side u9%^tliem, four 
sitsol rings may be seen, but ibis experunent requiies a 
icry bnght du), and nr} cleiu, highly polished ^ipsof 
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|laiR glaiR Konnii it be uticcessful oolesa all the forego- 
methods of seliug multiplied riags are become 

iihar anil eas) 

^cen occasionally) lot only four and firet but even h or f) aot^of 
sW set^ of concentric ringSi irotn a very simple arrangemeiit 
of glasses they anse irom^^iteiated uitenial reflections, 
but it will not be necessary to {carry this account o( seeing 
muUiplrcd sets of nngs to a grater length 

VI O/lhf SiZ€ qf the Rtugs 

The (Immeter of the concentric nngs det>ends upon the 
Vaclius of the curvature of the surfaces between which they 
are formed Curvatures of a short radius, tve/mv 
give smaller rings than those of a longer, but Sir I Newton 
having already treated on this part of the subject at large. 

It will not be neccssarv to enter farther into it 

I should however renmrVi that, when tao curves are con* hnsffceWaMhs 
cemed, it is the application of them to each other, that will m,,! 
determine Hie siae of the nngs, so that large ones may be 
produc ed from curvatures of a very short radius A double 
convex lens of 9\«inche8 focus, for instance, when it h liul 
upon a double concave whi< h is but little more in focal length, 
gives rings that are larger than tliosefrom u lens of 36 inches 
laid upou a plain slip of glass, 

VIII 0/ Contact 

The Mze of the rings is considerably affected In pressure ?res*>instbs 
Thc> glow luigeP when the two surlicea that fonn them are 

^ X ® i , , lit ihtr tnlartes 

pressed cloaer together, and dimiiiish when the pressure is 
gradually removed The smalicst ring of a set may be in¬ 
creased fay this means to double and treble its tormer diame¬ 
ter, but as tlie common or natural pressuieof glassts laid 
upon any flat or curved surface is occasioned by their weiglit, 
the variations ol pressure will not be very considerable, 
when they are left to assume their own distaocc or contact 
To produce that situation, imwever, which is geaeraliy cal¬ 
led coiitactyit will always be necessary, to pve a little mo¬ 
tion backwards and forwards to the locuiubcDt lens or glass, 
acceippanied with some moderate pressure, aitir which it 
may be left to settle proper)) b) lU own weight 


IX 
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nEBSCHEI. ON COfOUatD 

^ ^ / 

IX* Of mmiinfif Rmj^s 

at lifM been said concerow^ 
uirod foi glassed to^p»ed4ce 
absolute measures must be 
lb was fully proved to me, 
when I wanted to ascertain,/! the year 1703, whether u lens 
laid upon aroetUliue suifutvc woulJ gtvtnugs ot an equal 
diameter with those it gave when placed on glass Ihe 
measuris d fTtnd so much, th'it 1 was at first deceived, but 
on proper considei ition it appeared, that the Iiu>genian ob* 
ject gluss, of 1 2 i ftci f<RUs, which I used for the experiment, 
could not so cosily be brought to the same contact on metal 
as on ghss, nor cm we ever be wi II assured, that an equ A 
disUnie between the two surfaces in both cases has been ac* 


The rinff, d.f '«Pl»s«l from 

fiQxdx tu m«A the kind of contact, which is r 

nngs, that an attempt to tak 

liable to fficat luaccnncy 



tually oUuuicd The colour of the central point, as will be 
shown hereafter, may serve as a direction, but even that 
cinnot he easily mule equal m both eases By taking a 
sufficient number of measures of any gi>en nng of a set, 
when *i glissof a sufficient focal length is used, we may 


however dUemiine its diameter to about the 2dth oi 30th 
part of lU dimeusion 

hilt thnrpriw Kclativc incabuics, foi asccrtainiug the propoition of the 
portinn^ ni tbc dificicnt iings m the sime set to each other, may be moic 
accuiatil} tiki.D, for in that case the contact with them all 
sured will rcui iin the bami, if wc do not disturb the glawes during 

the time of mcavariDg 


X Of ike Nvmher ^ Rings 

Number of When there is i sufficient illumination, many concentric 
’’"S* rings in cveiv set will be perceived, in the primary set we 

set generalb s, q, or 10, very conveniently By holding 
the rye in the mo:>t fivouinble situation 1 hav6 often coimted 
oeai 30, nnd the number of them is generally lost, when 
they grow too nairow and miunte to be perceived, so that 
we nn never be said fanly to have counted them to their 
full tvtent III the st-cond I have seen as many as in the 
iirbt, and they aie full as bright The third when it is 
seen hv a metalline miiror under two blips, will be brighter 
than thi. stcoiid, and almost as bught os the first Fhnre 
< ibih eoliuttd 7) ftod <) rings 


XT 
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r €(f ike Effep ef Preuwe on the Colour of the Ritigs 
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When a doable convex oMtct ^lasa of 14 or 15 ftet fo( u» Their roionn 
]S^TB^-ou a plain sbp of glfls^ the first colours that make their 
faintest appearance «iU be red aurrotiDded hy green, the 
smallest pressure will turn t1« centrr into green smrounded 
b) red an additional piessurn miU gise a rod centie agim, 
and Boon tiU there have been bdmaii^ biioccbsui alterations, 

Rb to give us SIX or seven times a red cciittc, ifti r whic li the 
greatest pressure nill onij produce a icry 1 ir^o b1 irk one 
surrounded b) ivliite 

When the rings are seen by tronsinisMoui th< colours itc 
m the s*ime nianucr subject to a griduM uUcinatc chnigc 
occasipned In pressure , but uben that is earned to it^ foil 
extent, the centre of the iiugs will be a1 itgt white s|)Ot hur- 
rounded by black 

The succession and addition of the other prismatic colouis 
after the first or second change, in both cises ise\tiiun4v 
l>eautifiil, but as tho e\penment may be #o easily madt, a 
desenpfion, ahicTirertainlj would f lU shoit of an actual view 
of these phenomena, will not be laciasiiy 

^^Hien the rings art produced by cimts of x very bhort 
radius, md the iiicumbcnt lens ib in full cnnituct with the blip 
ot gViss, they will be alternately black and white, but by 
lessening the contact, I have seen, even with a doable convex 
lens of no more than two tenths of in inch focus, the ciiitic 
of the rings white, red, giien, jellow, and blxck, at plcisuic 
Inthisca$< I used an C)e-gl iss ot one inch focus, but as it 
requires much prictice tounuAge such bmall gla.s<scb, the 
experiment may be moic comcmeutlj niadi bv planng i 
doable convex lens of 2 inches fucus on a pi un shp oi g1 ibs, 
and viewing the rings by aii eyc-gliss ol iiuhes, tliui 
having fiist brought the lens luto full contact, the nng^ will 
be only black and white, but by gently lifting up oi tilting 
the lens, the centre of the rings Will assume laiious colouis 
at pleasure 


XII ** Of dthitHg md coNcex^rottir^ the Coh rs 

Rafting up or tilting a lens being sobjett to great uncer- Mcihorl of ih 
tunty, a surer vjay of acting upon the colouis of tlie iiiigs is 

by 
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centrating the dilution ft&cF concentration After havip^ seen that ter^ Z' 

small lenses give onlf hUck and white wh|>n iq full eontact,^^ 
we may gradually take othem of a longer focns With ij^ 
double, contex lens of four mch^ the outward nuga wiUJw* 
giu to Obbume u faint red colour) With d» 6| and J, thiS ap« 
pearanre will increase» and prooledjng with lenses of a larger 
• focus, when we come to abou^ l6, 18, or 30 inches, green 
rings will grudually maLcth^ appearance 

This and othei colours come on much sooner if the centre 
of the lens ib not kept m a black contact, which in thase ex¬ 
periments must be attended to 

A lens of 30 inches not only shows black, white, red, ^nd 
green rings, but the central black begins already to be diluted 
so fi>' to incline to >iolet, indigo, or blue With one of 34, the 
white about the dark centre begins to be diluted, and shows a 
kind of gray mclinmg to yellow With 42 and 48, yellow 
rings begin to become visible With 56 and 59, blue rioga 
show themscUes ytry pUinlj With a focal length of g and 
11 feet, orange may be distinguished from the yellow and 
indigo ft cm the blue With 14 feet, some violet becomes 
Anni^ywofihe visible W hen the 132 feet Hu) genian glass is laid ou a 
ccrurt ^ plnjn dip, and well settled upon it, the centra) colour is then 

sufficiently diluted, to show that the dsik sput, which m suisll 
lenses, when concentiated, had the appearance of black, is 
now drawn out into violet, indigo, and blue, with a little ad¬ 
mixture of green, and that the white ring, which used to be 
about the centnl spot, in tuined portly green with a sur¬ 
rounding} ellow, orange, and red-coloured space or ring, by 
which means we ^cm to have a fair anal)sis of our former 
compound black and white centre 

One of m} sli|is of gl i^>, which probably a little con- 
r lye, gue the rings dill larger, when the 122 ftet glass was 
ill mh pressed im«»t it I used a bttle side motion at the 
^amc time, and biooght the glasses into such contact, that 
they adhcied sufficient!} to be lifted up together With 
tins adhesion I perrenul*i colour surrounding a dark centre, 

A lirht brows which I h ue never seen in any prismatic spectrum It is a 

kind of light brow n, resembling the colour of a ceftain sort of 
Sp midi Muff Ihe 170 feti object-glass showed the 
colour also very cicaih 
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XI. I Of the order of the Ceioure* 

Tl^e arrangement of th^ colours meach coropo^ind nng oe The most rr 
seen by refle/ Cioq^ ii, that the roost refrauipble 
TO} h are nearest the ceotrp , ana the same order takes place tmxn 
when seen by transcmsbiou We have already shown* that* 
v,heti a full dilution of the colours was obtained* their ar** 

TAii^roent was violet* indige blue* Kreen* yellow* orange* 
and red * and the same order will hold good* when the co« 
lours are gradually concentrated agam * for though some of 
them should vanish before others* those that remam will aU 
ways be found to agiee witli the same arrangement 

if the riugB should chanct to be red and green alternateh * 
a doubt might arise* winch of them is ueaiest the centie * but 
by the method of dilution* a little pressure, or some small uw 
crease of the focal length of the incumbent lens, there will 
be introduced an orange tint between thim, which will iin« 
mediately ascertain the order of the colours 

III the se<oiid set of nogs the same order is still piebcrved 
as in the first, and the same arrangemeut takes place in the 
third set as well us in the fourth In ill of tliem the most 
refrangible ray s produce the smallest nug^ 

XIV Of the o/fernate Co/our owl Stse of the Htngs Jr/wig- 
%ng to the primary and dependent Seh 

When two sets of rings aie seen at ouee* and the colour ATirrmtion oi 
of the centre of the piitnuiy set h black, that of the se<on* 
dary will be uhite* if the iormei is white, the latter a ill be and <u 
block The same alternation will tike place if the colour oi 
the centre of the pnmory set should be red or onuge* for 
then the centre of the secondary one will be green • oi if 
the former hap]len8 to be green* the lattir will be red oi 
prange At the same tune there will be i similar alterimtion 
in the 6120 of the nags, for the white nogs in one set will be 
j)( the diameter of the black in the other» or the orange 
nngs of the former will be of equal magnitude with the 
green of the latter 

When* three sets of nogs are to be seen* the second and 
t^ird sets will be alike m colour and sire* but alternate m 
both particu) irs with the primary set 

• Tlie 
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Theismethm^ mil happen when four are viable; 
for all the eets that are formed from the pnifoiy one will re* 
•emble eaoh other, but will be edtemate in the colour and 
dimensions of their nogs with tboic of the pnmnry set 

XV Qf ikt suddtn Change of he Size and Colour of ihe 

limgs lA diffoteni 


When two sets of ring* are/riewed, which aic depejuleut 


upon eoch other, the lolour of tbeir centres, and of atl the 
nngs m each set, may be made lo imdercp) r sodden ehani*p 
hy the npprotfeh of the sli wlow ol the |K>rnt of a j>enknifeor 
otlar opTiitie slender borl) To vuw tin phenomenon pro* 
fieri}, )(t 1 l(i*inch double con>e\ lens bf Hid upon a {ncce 
of looki ig iss '^nd whm the roftt?tt ln’twccn them h rs 
Iwin mndt to pi\e the piim in sc t urth n blR< k •ent^c that 
or the MCondir\ will be ahtti To k<ep the lens in this 
rontHCt, "I preu In wy pliite of It id mth a tironlnr hoU m 
it of IK vh (hi di metci of tin Ittis should he ]«nd upon it 
The mn^in of the hole iimst (>e tapirni^, that no ob^trut- 
tioii miybc msVto uklurthc mcidint or n fleeted li^ht 
When t n is p 0|Hil\ nu m^td, bun^ tbe thud shadow nt 
tin pdikiiiV i<|Hu ii pr II ir\ sit \ihith is timt towards the 
ligl * The ri ilio'uuisit tins uvd the sicoudiry sit uiU 
then be hhu to tlu idvuiti>^i» Whi n the third 

sh idow H idvinecd tilt it (o\< is the second set, the second 
shadow Will at the same tune idl upon the tiist set, and the 
colour of tbe centies and of lU the line's m both sets, will 
undergo a sudden transfoini ition from black to white and 


white to black 


The a Urination of the colour is accompanied with a 
clnnge of size, for as the white rings beioie the change were 
ol a cliflcicnt diameter honi the black one*<, theae latter, 
having now assumed a black colour, will beef o ch&rent 
^i7e from the iormei black oiks 

When the weight istikenliom the lens, theblnokcon* 
t<tct mil be ciiauged into some other Jn the present expe* 
rrrtu.at it Inppciiid that the ptimar^ set got an orange ce* 
lomcd centre md the speondarya sfrorn one The same 
wi) of prociedint; with the dm etion of the shadow beivg 
till h pursued, the ouiigr cciitic uis untuitl^ changed to a 

grecB 










19 $ 


HKBtCBBt ON COLOOREB RINQ9 

green ooe» wliilc et the eame moment ihe^grceo oeRtre wat 
turned into oraiig** ^V ith a dificrent contact I haye bad the 
primary set with a blue centre and the secondary with a deep 
lellow one» and by bringing the second and third shadows 
alternately over the primary set* the blue ccntic was changed 
to a } ellow, and the ydlow centre to a blue one» and all the 
rings uf huth sets had then share m the tiansiormatiou of co* 
lour and mae 

If there ire thn e sets of niig^» and the primary set has a 
black centie» the other two will have a white one* indtvhen 
the lowest shadow it made to (all on the sbird set* the central 
colour of all the thno sets will be suddenly cUanK«d» the hist 
from black to white, the other two fiom white to Uack 

A full explanation of these change^* which at first sight 
have the ippeaiance of a m igical delusiou* will be found mi a 
future uiticle 


XVf Of the Course of the Jicys Ijf xchtek different Sets 

of Rirufs arc seen 

In order to dcUimme the course of the r8>«, winch give Deteinuiiitii»/ 
the rings, liotli b\ leRectiou and by tuusini*^ion, weblwuld 
begin fiom the pi tee whince the light proceeds that fbima 
them In PI IV* fig l,weh ivcaplaiK^coiivexlenKbiid upon 
thice slips uf glaN«<, und< r which a metalliue niiiror is placed 
An incident ny 1 , i, is transmitted, through the uist ^nd 
and second surface of the lens* and comes to tlie point of 
contact at 3 Hue the tings aic formed, and art bo h ie> 
fleeted ood transmitted thc\ are reflected fioin the up[>tr 
surface of the hist slip, and pass fiom J to the t>e it 4 
they aie also tmosmitted thiough the brat slip of glass from 
3 to 5, and at 5 they arc again both reflected and tianbtnit* 
ted, reflected fiom 5 to 6, and transmitted from 5 to 7 a fiom 
7 they are reflected to 8, and tnuemitted to0» nml I istl^ 
they are reflected trom g to 10 And thus four <omp]itenets 
of rings will be seen at 4* G* 8* and iO 

The most convenient wav o( viewing the same rings bj 
transimssioo la that, which has been mentioned mtheseiond 
article ot this |>apcra when light la coDvejed upwards by re¬ 
flection III hgure 3, coobisting ot the same arrangement 
of glasses js^before, thu light b) which tlie rings aic to he 

sei 11 
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ieen e<taiies either from or 3« or from til thpte p!tce» ten 
^her, tod bem^ reflected ut 4» and G, ri^es up by trant-* 
mitAion to* the poir^ of contnet at 7 , whore the no^s are 
formed^ Here they are both transmitted up to the eye at^S* 
and reflected dotrii to 9, fitun 9 the^ are reflected tip to 10 
andtraiiHTnitted down to II • from 11 thn are refleitcd to 
end transmitted to 13* and Ust]}^ fiom 13 the) irt reflected 
to 14» so, that a^iin four sets of nnj^ will l>e bCiiin at R| 10 « 
13» nnd !4i 

This betn^r a tlieoreti<i! aa) nf c<tnreiving how the rats 
bf light may produce the eflecis, it will Vie requirHl 1 o show 
by experiments, that this is the n< tnal progiess nf the m>s, 
and that all the sets of nogs we perceive are renllv reflected 
or transmitted in the minner that his bien pointed out 
hut as we hate so many reflect ioits and tinn^missions l>e« 
foie us, It will be mctseiry to lonflne tliisc expressions to 
nnc particular signitication whin tiu) an applied to a bct of 
rings 

VThMumesiit >Vhen the centre of thi nn^ is seen if the point of con* 
by tact, it IS n pnmnrv set, oml 1 cill it uflicted, when the 

Ki)s which come to tint point and foim thermL,s undergo 
aStUnnimu iiumnli ilc nfliction 15ut Iiall it transmitted, when 
IH* the rats, afler hnving formed the nn^i about the point of 

t outset, ire iirniedHtelv tr insniilted 

1 hus III figure 1 and 4 the i iis « $ c, d e /, giic rtfli ctecl 
sets of rings, and the nyh g /t u k i m, m flguic 6 and 6, 
give transmitted sets 

In this denorn motion, no account ta tuken of Ihe course of 
the ra}S before they come to o, d, g, k nor of what be¬ 
comes of them after their arrival ut c, /, i,» they may 
either come to those plice» ni go from them bv one or more 
transmissions or reflections, a> the rase ni i> rc<|Uiie, but our 
denomination will i elate only to their course imiuidiately al¬ 
ter the form«ition ut the rings between tbe glasbcs* 

1 be seroiidiTs and other de|H nJent sets will also be called 
reflected or tisnsmitticl by the same dehmtion and as a set 
of these rmgs formed onginalb by reflection may come to 
the lyw hi one or more subsequent transmissions, or being 
formed bi transmission, xnti\ it Icu&t be seen by a reflection 

fi cm »onie intcipir>«<l ««i *acc, these *^ub»cquent transcnissiODS 
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QT reflectious aro io W regaided only zs c»n\eQi^t ^4}i ta 
gtt a good Bight of them 

With tliiB defiiiUiou lu \awt and with th« as&i|tauce of a 
principle which has 4lrcai1> been proved b} expeiiiDeDts^ we 
may explain aomc yen latncate phenomena, and the satia- 
factory manner of accounting lor them will establish the 
tiiith of the theory relating to the ooun»e of rayft that h$k 
been debCiibed 

The principal to winch I refer is, that, when the pressure 
lb such us to give a black centre to a set of rings steu by re¬ 
flection, the cuitie of the same set, with tlie same pressure 
of the glasses, seen by transmission will be white* 

I have only mentioned black and white, but any other aU 
ternate colouis, wliiih the rings or centres of the two sets 
may assume, are uulude^l ui the same predicament 
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XVII lyiitj two connected Stis of Rings ore^^ftmtafe 

CWqfr;s, 

It hos alreodv been shown, when two sets of nogs arc Why 
seen, that their colour<> art altematct and that the approach 
of the shadow of a penknife will cause a sudden change of lour* 
them to lake pi ice I shall now pro\c, that this is a veiy ol>* 
vious coiibe<]iieucc of the coutsc of rays that has been propo« 
aed Let figure 7 uud S represent the arrangement guen m 
a preceding article, where a iC^'incli ieus was laid upon a 
looking glass, and ga>e two sets of niiga with centres of dif* 
ferent colours but let figure 7 give them by one set of ra) s, 
and figure 8 bv anotlier 1 hen, if the mcideut raj s come in 
the direction which is n pteaented lu figuie 7» it is evident 
that we see the pnm iry <9et with its cMitre at 9 by reflection* 
and the secondary one at 4 by tnnamission Hence it toU 
lows, in consequence of the admitted principle, that li the 
contact It Huch as to give us the primary set with a black cen^ 
tre, tlic secondary set must have a white one , and Uius the 
reason of the alte^ nation is explained, 

But tf the 1 i)t caii)t as repieseuttd in figure 8, wc see the 
primuiyset b} tr iiihidismou, and the secondary pneby reflec* 
tion, thmforr, with an equal pressure of the glasses, the 

• Si c Art ill* Xt of ih ^ ^sptr, p lv5 


prmiary 
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prrmnt^ centre must now be wlute, and tlie sP^ondufv one 
black 

\Vith<mt bein;> wtll u qnainted with tht^ double course of 
nsswt ^hillbi ImhletofuqiK it mi< tko^ nnmr estimatmu 
of thi colotirof thf centrcnot twosela ot forbyufer- 

tiiii {fOHition of the oi of thi ete, wc mi}»reonebet 
by one 1it>ht, and the oth< i set by the other 

X\ HI Of ihi i rtMte nj the sH^Jrn Chunge of Colours 

CiiHCof tlic Having thus *ircountcd toi 0 ' i1 oioatiou of the centnl 

colowu, wc may tisilj eontiive, that the mtcrpoHitiou ot 
the \KnkiiHe must hue ni in^UtitUKoiis eftcct upon them 
W heII it stops the id\soi ii^uic 7» which will hnppeii wluu 
Its Hi <011(1 shadou tills upon the pnmir) set, tlic ung^ well 
the a he sec u b} tltera>s I, b4> md l» 2,3, 5> C» ot figure 
H M'luiiit stops the I i)s ot h^iiu which must happen 
wluii tlu ihitd shidow tails U)>oii tl 4 pii Ji iry set, we then 
set both sets bv theris^ I, 3, nid I, 2 4> ufta^nie 7 
\\ htn the piiikailc m quit« rcnioiid, both sets ot luss will 
(omc to the point ot contiet, iiid lu some i<spr< ts intcrfcie 
with each other • but the stnmiftsr of the two, whidi ir s>cnf- 
lally the direct light ot tigure 7» will pu \ail This affords a 
< omplcte expinii itiouot ill tin ol>stu4d phcnoinena bj the 
in^s ot ligitre 7 thccenties will be bl lek and white, bv those 
ot hguie S tiny will be white mid black, and by both W4 
shall not see the hist set so welt ns when the third shadow, be* 
jn£^ U|KmU, has tak<n iwij the rivs of figuie b indeed we 
I HU hinlh see the SCI Olid in set dail, till the shadow of tlic 
{H ukinfo lias (oife^ d eit^u i iIk javd of tigaie 7 ur ot figure 
K ih tbpctiv As soon ih we are i lilth piac tisid in the luanageuient of 
’\ncl rii) b tile 1 o> knowingthor(ouss( wemiv chluge the colour 
1 ao gi idu dl) is to h ive half tlu ei ntie white, while the other 

half shall still lem nu block iiid the ^ame may be done with 
^icen ind oian^e, or blui and ) iHovv centres I he nugn of 
both %cls wilt <iiso putieipitc 111 tlu gradual change, ami 
thus what h Is been sud ol tin i atii i ufra]8m the 16 th ai^- 
tiih w II igaii bi eo kinii 4 il 

To li < ninthJ /H out next 


Mil 
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A wilciltod of Ji^Mg the ^peeijit GratUif nf Light from Ana^ 
iogi/, and the UHtlulaior^ S^Uem defended by an Ltpen^ 
mod on uiftccted Ltfht In a Letter from Mr Ricrakd 

WiNTi H 


To Mr NICHO! SON 


OPAft SlR» 


Whitbyt Jan Hth, 


The undii1ntr)r} of li^t Imd until within yery tTmUiUtnr^ 

UilU become CNploiUd by the ^xlrtordinan ibilitiea of New- of light 

‘ ^ I . b'*eiiuniiB 

ton, and hifl great exirtiona ui f irour of the emanauve sys- cline 
tern, but no name, however grt^t, should jntvcnt inquiry •‘tiuitign 
after truth and extension of siicnce, natunll) allied to 
the civjiuition tnd hippinessol mankind It is I belicie, 
generally allowed, lliat few diwveries have been made bv 
pursuing a beati n poth, it is oil tins account that yo few im- 
provtmentb haic been made in the thtor) of li^ht since the 
time of Sir Isa 1C Newton I)r YoudoN cxpeiiments, and 
reasoning from facts, in favour of the uudulatoiy molioii ol 
light, are dtserving of impartial attention 

The great inflmnre oi light on vegetables aod nnimsis is i ji^hthasgrcut 
ibceitanied, iiom tilt want ol tulouf in both when dLpnvtd 
ttarcof, and the iig<Mir, odoui, and density of tropic il aiunul , 
plants, and the feiocit) of animals iDdigenous to those cli¬ 
mates Its conscquenecs m the arts and manulattures arc ,n iru and ma^ 
veiy con»ulerablG, in its \ mous coiidnn itioiis with the elc- iiuUuurcs, 
mentary bodies Its effect also ujion man is dc knowWged nuu, 
and felt b} all nations, so as to eoutiibute 4I pnuMptl (ha- 
ractenbtic (\i/ that of wolonr) 

The phi SIC d phuioiiiena arising thtref om displ 15 1 wide tiatunl 

field foi the ition of the natural | 'iUos4iphi.i, 11 tin j^iauujauia 

production and i h uige of coluuis—theformatioa ol tht lain- 
bow, jiarhehi, luluis, &.i 

It has baffled the ingenuity ol man to deiciiumc its dtn- Jahtry no( 
sit) bj tncchuacal nn«Ms Mhlicll attempted to iind its<«^^^ ^ 

* uiouii itim 
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momentum npok« a balance, but tlie tranaiuiasiou through 
different gluaaea urjll miy, as the len^e^ i^ay happen either to 
differ 111 cl^naity or trunapai^noy, and coosequentl) will gi\c 
difiuelit results You alao advanced (Introduction to Na¬ 
tural Pliilosuph}) some ingcDioiH arguments to decide iXA 
am izing subtlety, founded upon undoubted principles 
The follotimg analog will appeii peihaps hypotbcticnl, 
bouever« such as it is I will submit it to the candid nnd dis- 
cniiiinntiii^, tu determine whethei the conclusions are sub¬ 
stantial or premature 
Uiidu!atmn> rjf 1 he ichistance ot fluids j> us their densities reciprocalh ; 

tlieir gravmo ^heiefoie it ni*i} W presumed, that the undulations of diffe-* 

rent mediums will bcai the same proportion to one unothei, 
as their specihe ^lUiitirs 

Vflocuy of It has been dtnionstruUd by the iccumte ob^crvntious and 
Ihow ul light discoveries of Dr Bradley ou the abcrriation of light, that 

this medium IS eon VC} ed fjom the sun to the earth, or in 
other words, au undulation of light reaches the earth from 
the sun, in the space ot 8^ 7 s'' of tune Taking the mean 
apparent dmmetei of (he sun at 3 2' I o\ uid his mean ho- 
risontal purallas at 8 7^'$ asdeternnued by I>r MasWel)ne, 
and the seoiidiumettr of thceirtii at 3<)b4 miles, wc sliail 
find the sun's leal di muter to be 87J,48ij mikb, and Ins dis¬ 
tance from the eaith equal to i;3,334,047 miles thcrtfoie 

the velocity of light will be determined thus, r: 

^ H'jy' 

191)434 miles in one second of time, or 1,010,771,520 
feet 
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Mm perhaps 
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According to Hales (Stitics, Vol II, p 331} the velo- 
aty of undulating air IS to the velocity ut undulating water 
as 803 to 1 , or as tbcir speeibc graiities The motion of 
Kouiid IS found to be 2130 leet in one second (Y oung s Syl¬ 
labus ol a Course ut Lectuies, 1^02} then, as the velocity 
of sound IS to the velouty of light, so la the specific gravity 
of uir to the specific giaiity of light, according to the fol¬ 
lowing formula, ^ 894,588 times lighter than at- 

mosplieiie air, or it will require 1553 cubic feet of light to 
weigh one gram If we eooipuie them with aaUr, taken us 


• quit) 



145 


fFEClMC <N|^TITT 439 LIOHT 

mxtji we ehall find them expressed «s Mftws at a mean 
temperature 

specinc GRAVlTtFS 
Water • 1 <PH>uO(H)O0OO 

Air 0 OOliOOOOOOO 

Light 0 0(H>0U0(10013 

If this be the real density of light» it will tppi'ii, that all ETence mcapa* 
Tormer uttempts to appreciate its specific giiuitc by mccha- ^ 
meal means must have Imn is t* e/|uant)t» thiovvn rccUy 

by a )eue» however lurg«, upon a U4lHU<e ol the most den* 
cate construction, roust be cvcctcu mimite, ei il niav 
have very eoiisiderahlc elTects when exert< i ti;M>n the body 
of the planets May not the diurnal motion of the planets 
be the effect of its inomeiitoro^ 

It appears to me, that the experiment on inflected light, of 

mentioned in Ncuton's optics, pcriorroed by fnssing the 
light thiough an aperture of a window shutter into a dark- than 

ened room, is much better explained, b) allowing an undu* 
latory than a radialuig motion of light 

It IS the nature of all fluids to undulate in circular arcs 
when moved by any impulse 

Let a represent an aperture into a daikened room, equal Ptienomrna ot 
to ^rP’^rtof un inch m diameter, £, c, d, e, /f wave* 
light, moving in succession against the solid object ^ A, cmaUsperture 
which we will suppose the side of a house hcie the light, 
meetiog with an opake substaucc, will be reflected every 
where, except at the apertuie o, which will then become 
the centre of motion The undulating light, h iviug p i evl 
the apeiture, will dilate in the concentric arcs I, 2,3, 4, , 

till they arrive at I, on the opposite side ol Uic room, and 
the gre'iter the distance betweeo a iiid i, the greatt'r will be 
the diatnetcr of the shadovr of the ajK.itu’^, all obstacles 
placed in tins lucid sti cam will have their shadows augmcntcxl 
ID diametei, when received upon the wall, m proportion to 
their distance therefrom 

If the attraction of the sides of the aperture and window Not oeirfg to 
shutter was the cause of tins enUrgeineiit ot tne shado^v, 
the obstacle^ when interposed in the lucid stieam within Uic micv of ibo 
room, would also attract the light, and the diameter ot its 

VoL, XiX-^f'La 1306 L shadow, 
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bbadqw, iDBteuKi 6f augmented (as )t really appears te 
br), would be diiumislitd 

I dm ytry respectfully, 

Y*our obedient servant, 

RICH4RD WINTER 

It g'ves me great plesMire to ob^enr«Uiut you bnt< uiidrr- 
tak II to publish *in jclopcdia u])on i limited scale It 
will lie ptriiliar1> udipted toilu lutere^it of the artisan, the 
Tne(h inu, the manufacturer, aiid to the most nuiiitrous cla«s 
of Honety 

There is one article which would be useiul to your rntiu- 
try leadtrs, I mean a Monthly Mitioiologicdl Register in« 
serted in the louinal, of the Daronutei, Thermometer, 
W inds, &c at London, in order to enable t^iem to compau 
them with observationstu*idc m the country, jieihips this 
nia> he. incoiiMstent with your plan, which is generally a)v 
proved 

As It IS my wish to gratify all my readers, in whatever 
tends to piomotc the interests of sctcncc, I shill take mca^ 
sures to ennipJv with the request ol my correspondent, by 
inscitnig, as soon ns ronvi mently csii be dune, a meteorolo¬ 
gical H„i»tci, froin *ihand that may be relied on with confab 
deiK c toi Its 'icLumcy W N 


4^ccouni 0 / cn Accident from the sudJrn Df^agrcUon of the 
linsc (^Potash In a Letter fiom a Correspondent 

To Mr NICHOLSON 

Caiu on ./^S the late bidlinnt dibcovcius by Mi Davy, of the dc« 

dcnN*^!n coinjxrsUion ol the hxed nlLulls, will piob ibh induce many 

crMupo^ijkg the to lepcat his espiuenents 1 take the libeity ol suggesting 
aliihs them, through thi medium of your Journal, the eauUon 

of vsHiq fylasw to defend the ey es duiing the operation The 
flat glasses, commonly called gogt^li r, are best adapted to 
the puipoH 

lor a \nt ol this precaution, I yesterday met with an ac- 
CKliiit, i oin which 1 have suffered much pun, ami might 
evin hau bieii totallv depuved of si^ht by il A consider* 

able 
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oUe <(UBRtitY of potasli being <lecoiD)>06e9 in the galvanic 
circle, n ^udJeii dcHagration ot the metiillar} ba%e ensued, 
b} which demul pirticlea of the cau&tic alkali a%re thiown 
into Di) ey< a 

Yo prevent the like accident happeimig to others who 
may be engaged m similar experiments niy motive for 
sending vou this Whethei it is worth }oiii notice or not, 
you will judge 

1 rcm iiu> Slit, 

VourohcdHiit servnrit, 

Tanbrid^e^ Jan PlllLOMM 4T()S 

P S I lose no time in making the comninaiuntion, but 
HIT e>iv arc Ktill so weak, I cua scncely se< to nutc 


ur 
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\t irticlc4 
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Corrretiou of iome M*sUatemtnU m tke /h cu? nt of ?Tr Doi j * 

Deamipn^iiion of iht fixii hx a lAiUt Jiom a 

Correspondent 

To Mr NtcHOL^^ON 

SIR, Jowioitf \ i 180H 

Iir extensive <ir<ulat on of voui <'e(Iknt lou i M *li 
at home and ihronl makes it nicit di^nablc, that it {• I n W i count 
not bt iht menna of propigi^ ng my ii oriect stitemt its n ^ i niu 
scientifu faqtb, and t»nch st iteinenU a t ^ via iu the iccount i tdjU an. 
#f Mr Div) S luipoitaut discovLiv uf l decomposition ot 
the iixi d alkalis 

I was present at the reading of li » lecture I paid tin 
greatest uttentiop tu it 1 fed that your w<U known loveoi 
philosophical justice wilt induce you, to give a plan in voiir 
publication to what 1 am conviiici.i] wcie the real accounts 
of the author 

It IS stated m voor Tout iial, tliat the bisis of potash is vo Bj i of potash 
latile at iOO^ Mr DavyS account was, that it is 'ohitde 
At A heat a little below redues«* It» liktwnse said, th U the hc^i 
amalgam of the basis of potash and quicksilver, when a|)» IrsaniAlgam 
plied 10 the tirtle of a guli ime battery, di^suhed non, siU 
ver, gold, and platina Mr, Daw merely mentioned, thit'^' 

It dissolved these met lU , he said nothingi that I can iccid- 
luct, of tl e gaRanic battery 

L 3 Glass, 
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IMPBOTEMfilTT IH THE QJMASIC APPiaATVS 

Glass, It IS said in roar Joutoal, is dissolved by the basis 
of potash m the same manner as the metals The real 
statement with regard to glass ues, that the basis of potash 
decomposed it by combimog with its alkah^and by fonning 
a red oxide of a less degree of oxj^cnition than potash, 
which oxide was likewise piocured by other meons 

It )b stated, that the specihi gravity of the basis of scmIh 
IS to that of water as 7 to 10 Mr Davy said, us 9 to )0 

lam, ^1*1 svith i;reit rc'vpect, 

\ our obedient humble serv uit, 

A CHFMIST 


\I 

An Impfoietnmt la the G<th ante Troughs to prevent the Ce^ 
nunt from hntr^ iwe//ed, wAeti lAe Aftton is ten/ potoerju/ 
ComMumcotiil hy a Corre^piWthnt 

SIR, NICHOLSON 

TnIIF supenoiity of ,;alvanTc bottenes constructed on the 
pniiri pie of Volta’s conronne ties fw/r, u rerommi nded 
bv Ml Wilkin«oii, x «! l>ehcve, fulL t^tibhshed One in* 
rouitPHncc hoii<\ei ittendn it the ictiou of the icid on 
the /iu< platen being gieatly menaced, the onantity of ca* 
louc evoUed is so considerable, as frc(|ucritlv to molt the ce^ 
meiit with which the ttoo<fcis partitions ot the troujvha aie 
covciid To Kn ed> this incomuntnce, I have had recourse 
to gl U6 1111 tit ions ‘od liiul them mswei my expectations 
cooiph l*K U IS better to make them so much larger than 
the mctillic } lu«s, as toleivi a space of about half an inch 
(it sh<»uld not I think be les*o) In tween the sides and bottom 
ol thetiough, and metalh( plates Connnon crown glass 
lb |>eri<ctly adapted tu the purpose its tb ckness, ot course, 
must be piopurtioD^d to the stvt lequired » and the lop edge 
should be ground smooth A hatterv conbtracted on this 
plan miy be exuUd to gnat inteiuiity, without injuring the 
lement at all 

1 liase the honour to be, Sir, 

\ our obedient servant, J G C 

Ti /<in 1803 

\n 
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£xi^iments oh the Firedamp of Coal M%nehf hif Willi 4M 
Hr Mar, M D . tHc/tidiu!* a CommHHicaitou on the Sub^ 
jcrt from Thomas Tiiom4om« M D F R S L Cow* 
muntcated h»j Dr Uchtj/ 

tilt r)(>4e of 1K00« I toaivedf from thi Rev Hi torf of tlie 
Willi un Turner of N< wrastlt on Tvn<, two bldd(iti*« 

Midi tilt hre-H imp ivliich had been procuiod from u coal ruutnt 
viiitie m the neighbourhood of th it town It was cou^ht hy 
luting a common funnel ovei the month of a Urmcf *» find 
tying a compressed bladder to the pipe oi the funnel, after 
the gis hod Issued from it fir some time M) expeiimenta 
wero made on the gHi«, about seicii dus after lU being 6rst 
collected At that time, the hladdera were |KrfcctIy drj, and 
showed no aigns of putrefaction 

The general reauUs of these cxpcnincnts (it stated m a tJcnoral re 
memoir winch wat read in Janu4r) IH 07 , befoie the Medi-* ' 
cal Society of Edinburgh) arc the following The gia wua 
found, by the test ot lutnc OAide, used m Mi Dalton*8 me* 
thodf, to (ontaiu nhout f lU bulk of common air It had 
a diaagieeable aniell \V hen set on tire as it issued from the 
orifice of a small pipe, it burned with a dirk blue flame, 
and a long conical g1 isb lessel, held ovei the Haine, was soon 
bedewed with moisture Mixed with common air, it did not 
detonate on the approach tl a lighted taper, at least id any 
proportion that was tued The utmost effect was a deep 
blue flame, winch spread quickl> through the >essel> but 
was not accompanied w th am noise With oxigen gas, 
however, it exploded, and ^iie a loud report On agitation 
with hmewitci it lost ibout of its bulk The nicest tests 
did not dibcoier un> admixture of sulphuretted bidiogen 
One bundled paits b> idcosuic appeared, theicioic, to con¬ 
sist of 

* Dhi^r* »re lioles or crevee^ in the cos! or in the accompanying 
strau, tom uhich the hre damp i^ue^, Boiaetime» Miih coiuiJerable 
force 

f Phil Journ >IV!, «M7, or tkury Tp'orae, chap xii net $ 
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OK T0C PrRE-DAliP OF COAL MI>F8« 

I 

I 

Ol 14 itiDo^pheiirnl an 
1 iit) Cttrl>oiiic acid ^ 

35 loflainnidble gas 

100* 0 * 

Thcmflim git The nature of the inflammable gas next asrertamed 
hMr«*'«n” dttiinatioii with oxigt.ii gw Kf ducing the results to a 

(»eiuiil iverig<» nml txchiiliiig the common air* the re ill/ 
inflammable pait of the gis lequired foi combustion about 
twice Its bulk of oxig<*n> and gave lU own volume uf car* 
bomc acid lii ncc the inflammable |>ortion of the gas waa 
earburiUed hulrogeu Fiom the expenments of Mi Dalton 
on tin gas from st ignant w iter, and my owo obtained by 
djstjlliiig pitHoal*, the b I e-damp appeals to diffu very liU 
tie from both tho^c gaasta 

firr Oamp ff ^ It waKdiMiable* hoHcver« to rt]u.at the analysis of fire* 
fxaimntil'by*^* damp, kss ulultci itcd with common air, and for this pur* 
L)r Ihou&vii pose a qo intit) vus rolUitcd (as it isbutd through water on 

the floor ol the mini) lu aii inverted boltli, whitli was well 
corked and tied oici with blidder Happening to pass 
thiough Nvwc wtle last spiing, 1 earned tins gas with me to 
Fdinburgh, omb hating no oppoitumty of making expen* 
mi nts U| on it tiierc> my lri« nd Di Thomson was so good 
as to undertake lU aualysi^y uid to furnish me with the fol* 
lowing rt suits 

Detail of ihe Fiom tlic action of inlioiw gas and of h ne-wafert the gas 

sudV^uU*' ^ houisouN c\penou nts, to contain^ lo DX) 

measures, 

6j inflammable gas 
63 oxigiii 
Qti 5 arote 
5 eoibuiiic aeitl 

100 0 

♦ Mil gi4 obuimrf b> ihe dc«tiuctivc of coil I hRie 

found w Loutoja a s^niibW |>ru,iortiun of sulj liuiet cd hiUrugetii end le 
djlRr soiiiiwhai hom the composition trhKh I have stited inthelllh 
vol <it this Jourua) llu. eorrettiou ot those rc>*ulls 1 rsierve for ano- 
Oicr uc«r4isioti 
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lh« f»]lo^>uig TABLE sho^rs tTie result of its eombuetion, performed b\ detonatiog tt over natcr The oxigeit 

gas contdioed pure oxigen» aod 22 ^ atotic gaa per cent • 

Pi I Measures of 1 Nj^'vUfes of Residue aiicr Ditto rt r \iti u><»ia K« dueofNii 

^ Lxpenment j damp j Oxigan combus ion Lime ir ter a M le rJue Oat & tire d 
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ON THE PlftE*P41fP OP COIL MINES 
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] jg ON THE rtiMiv? or coit-Hfifsi* 

« 

It ftppeari, tbc^nfore* that* when the gas was eutirely con* 
siicucd) 13 9 nieasurcs of the ic 4 lly inflammable part gave 
115 measures of carbonic acidi and required for saturation 
aixmt 33 measures of oxigen The average results are ^the 
following, excluding the tirit experiment m which the com* 
bustioo was far from being peifect 

Over ONe 
water murcur^ 

Measures of oxigcn required for saturating 

100 measures of fire-damp * 260 4 346 

Measures of carbonic acid produced QB 4 00 0 

The scrond column contains the avemge results of tao ex* 
pcriments, winch Dr ThoniMin made over mercury, but 
on these he places kss reliance than on the foregoing senes 
The general issue of his expen ments agrees with that of 
mine, and the difference is chiefly m the quantity of oxigen 
consumed by the combustion ot the fire^lamp, winch ajK 
pesred to me not to exceed twice its loluine 
The fire dump ^ know not whether the result of the foregoing expen- 
isnotjircKliicLd mcnts will be considered as affording any insight into the 
poo^ 0 * 11111*0 uf the process^ by which the hre«Miacnp is generated 

^ nor frjm warei m cosl mines The entiie absence of sulphuretted hidro* 
pro^ ^ shows, that it 1 $ not the immediate product of the 
b lb) fiom decomposition of water by beds of pyrites, for 10 that (ase^ 
b/thc best of evolved hidrogeu wou^d undoiibtedl) haic dissolved a 
pyrtitis portlou of sulphur T*IeitUer can it aiise from the dccom* 

position of water bv coal, for, besides th it coal lias no ao 
tK>D on water at a moderite temperature, this origin is con* 
iraduted hy the stooIIrcsb of the pro|K)rtion of carbonic 
acid whf< h is piesent id the (ire-dimp The most probable 
^uppesilion IB, perhaps, that it is disengaged fioai coal by 
a kind of uiturul distillation The heat lequired for this 
purpose may be communicated by cotitigaoub beds of p)* 
ntes, and may be exciled in them b} the occasional inHux 
ot uatci Jn cuntiimaUoD of this opinion it miy be ob* 
sened, that the tir^ump is generated mo^t abundantl) af¬ 
ter long and heavy lains Ihe freedom, also, of some coal 
mines troni this destrucUve gas, indic ites the opeialiou ot a 
partial cause 


It 
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It II tobe rogrcttedfthat the analymi of the &re*dainp afforcU Heoci the 
no encouragement to expect, that it can ever be destroyed Sf 
in coal mines h} any chemical process, as has lately been the destructive 
proposed The only feasible method of preventing the ^ 

dreadful consequences of its combustion is, to enforce the iilatcwdl 
steady execution of a well planned 93 stem of ventilation, 
not only in the part of the mine actually lu aork, but m the 
old uoiktn^ or tvasU Every accident which has happened 
maj, 1 have been iiitonned, be traced either to an errour in 
the method of ventiUttoo, or to neglect of its enforcement 
The mobt important object, therefore, appears to be, the 
improvement of the mode ot \entilatiiig coal mmes, and 
eapeciall) the superseding, by proper mechanical cootriv* 
ancei, the necessity of thoso attentions which are at pre« 
sent required on the part of the workmen Ihe peculiar 
expediency of changing the an of a mine, after an acciden* 
tal explosion, before venturing into it, is apparent from the 
foregoing experiments, which show, that, after every such 
combubtion, a Urge qisaotity ot that gas must have been 
generated, which u known to miners under the name of 
choak damp 

ilfancAcifer, Jm 10, 1608 
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0» ihe Pho^phorcsceHee <tf Hodier, fr^m the Action of the 
Elecirti. hxphsum In a IttUr Jrom Mr William 
SKR iMSBIEB, iO Mr JoHIf CUTHDEfiTSON 

Dear Sib, tVuUch, J<t>i o, 180^ 

X Have lately resumed my Electrical Expenments, and rontioiiAtiou 

haviDg: aone through the indammables, as also tlic ujotaU, vetoed ex 

,v ® . 11 y ■ puimuiw 

metaUic ores, ana oxides, I take the liberty oi si 1 ding 

them to }Ou Respecting the phosphoric appearance of bo¬ 
dies, these few expeniDetits are 110 othciwise interesting, 
than as forming additional links in the chain of facts, which 
1 have formerly stated, and which it ts my isitenticn to ex¬ 
tend throughout the animal and vegetable kingdoms But 
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OK THE PEO^BOUSCEKCE OP BOOlE^t 

i 

they discover to ns a whole cUm of bodies devoid of the 
least phoiphoiescenc), atter expos uu to e tec trie h^ht, they 
may be dumed of some iniportu jcc^ tbptcuily as beinj$ one 
step towards leading us to a thioty ot this pheuoiuenoii I 
tiubt }ou wdl be kmd <nou,;h to seud them to Mi NichbU 
bOit| to be inserted m bis «.xtieiiicl} useiul Jouinul 


CombtistibUt 


I f ibi iidift of 
budii^asioilic 
cleunc i|itik 
and iliL pro- 
(tucuon of 

c<mc 

Sulphur 

Phoipkioru» 

Chsrtoal 


Coke 

Cinnel coal 


Pm 


Hnumen. 


Bulphui Ist^ Koll brimstone (fues no spaiki and is 
scarcely at *iU lurntmius by thi Oiocb id, i lowers of sulphur 
are not \)hosphone id, A natiic aiKcimen pure gave no 

8i>urk, Hjid w IS veiy *>li4slitl) luminous by the shock 4th| 
A native biHcimcn oinsed with c trbonalc oi limegaxe uo 
spnrki but was mou luoiiiicus than tlie preceding s}ieciiucnB 
Phosphorus iiiflauus both by the spark and shot k 
Cliarcoal Some kinds tflord vciy good sparks, arephos* 
phoicbccut u|>un tJie sitiluce, and when the rods lust upon 
them the du«>t is dis^iersed bv the explosion, in the forms of 
a luimnous cloud Hut otliei piccesi which were tried, did 
not become phosphoric by ex|>osure to the electiic light 
Coke gives a good spark, but is not himuiousby the shock 
Cannd coal and coininon Sundeiliud lod give spHiks 
bcauttfully vanei^ated in minute Mptn^hs ruli ited upon its 
surface, but they are not phoBphonc ^ elsh coal gives 
similar sparks, but not so beautiful as the above, and is not 
luminous by the shock 

Peat, hard iiid diy, affords a >ciy good spark, but is 
scaicely luminous 

Sol^, })Okous, \uy light peat, tnmeil lu this ncigliboui« 
hood Kanisay tnif, not luminous except w the back of the 
discharge, and e\<n thtn it cvtumrly evanescent 

Chaiicd |>eat afloids a vciy ^>od spirk, and is slightly 
luminous 

Bitumen, ha«d and bnttU, of a daik brown colour, from 
Uerbvshiie, gucsnospaiks, fmtthi fluid spreads umformly 
aud siknti\ ovei its mIioIc ^uiface, to pass from the conduce 
tor to the knob of the diMlmger held above it, with an ap* 
pcarun<e sinitlai to the electiic light in an exhausted receiver 
It IS luminous by the shock, as is also the clastic bitumen 
Ijom the same countiv 


Jet 
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Jet and asphaUom* instead of a sparky aflord thOBame ajH Asphsl 
pearance of electiK light bb bitumen does* but they are not 
lummous by the explosion * 

ij^mber gites no 6pi^k« but is phosphoresceutt especiallv Amber 
that kind termed iat umber 

Pluniba^ ^ood ^p^iks and i« not phosphoric^ 

ivhcn mixed \iith tiO>» uud maiiutaetured into crucibles, it 
uRords good s|>aikb* wlmh iie flame-colouied andptirple 
upon the soHace, and becoiiuu Iuoiidoub alien the shock is 
tiikcn above its sui face 


HJitah, then Ore^ and Oxules 

As the metaU arc occUent conductors of electnatyi itix 
well known that they all aflord good <parks» but 1 have not 
been able to perceive ant mat^ ri d diffeicnce iii the colour of 
the electric light, from diffeicnt mtd ds, unless the metid has 
been formed into exceedingthin leatrs, oroUitrwisc minutely 
divided, and the spark be sufficiciitlv strong to produce oxi* 
datjon 

Not one of tlie metalK ib phosphonc by exposure to the The mstati are 
light of an electne explowou li its surl teebe clean and bright phottjjlio* 

This IS the only class of natural bodies, which 1 have yet 
found undoraily to remain daik *flei exposure to the electiic 
light Some of tlieir ores and oxides, such os the red and yeU 
low arsenic, heematites, pyrites winch ib found in chalk, oxide 
of sme, and oxide oi antimotiy are vciy slightly laminous, 
whiUt others, tor instance cinu ibai, black sulphuret of mer* 
cury or etiiiopb mineial of the blii>|>8, mundic, galena, 
blend, and the sulphurtts of iintimony, muiium, litharge, 
and some other oxides, as tcadilv absorb, aud asobstmately 
retain within thur bubstam e» the clccinc li^ht to which they ^ 

are exposed, as even the uictals theinbelves In bhort I have 
not met with a single brill laiit pbosphouc appearance in any 
of the roetalb, oics, or oxides, which 1 have had the opportu* 
nity ol subjecting to expeiiment Ihese observations Thi*<c expen 
tirely coincide with (In icbjltb of expeiiments on soUr plios^ mi^ncs 
phon by Bei can, who tried eiery meai>b that his inventive BccJIn^biM 
genius could suggebt, to render the metuls pliosphoric, buthrphobpUdn 
without success However it is not surprising, that there 
should be a tolerably exact agreemcMt between the observu* 

tionb ^ 
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tMmd of Beccan on solar piiospborii and those facts, ahich 
are stated in my letter^ For js 1 think there ceo be no 
doubt blip Ibe phosphoric d^fieaiance of bodies m the dark, 
after exposure to the li^ht of the sun, aud the phosphorus* 
<tnc) ol thosi; substan<cs that have been erpoRed to the 
hf(hiof an electric oploi'on, proicetl tiom the same cause, 
the) must oere«4unh bt nui/p* t to simil ir i iws 

But thw Bubjict uilt % laii i our ittrution fuoic pUMu qI irly 
bereefter, when I ahall Inve orcdsion to speak ut the nature 
and cause of this pliovphoitc plunomcnon 

I remain, Your\ &.c 
WIILI/1M SKRIMSHlUi:, Ivs 


XIV 

rrpfrimentt on Me J>ecompQ%i/'on of tfn Ji^cd Alkniu /ly 
Galtmntm In a LefUr from A V C HAUtes Svi vcstlh 

To Mr NICHOLSON 

Dtar Sir, 


Tar her rrpe 
rjmuit^ on the 
ilecomposiuoo 
of 


polish ctj»o> 
cdto tht ic iow 
nt I vurtic< ol 

1400 


Gos erol vc<l 


1 he aiLaU 
bUrkco*‘d ind 
emitted 


£*i>o»edte (he. 


.^FING on A naif, for i few d tvs, with roy fnrnd, Mr 
Oakes, Jun of Deib), ae have together made some ixpe* 
rimeots, in prosecution of the inquiry instituted by Mr 
Tlav), relative to the decomposition of the fixed alkalis b) 
the ^hauic influence, the result of ahose lesearch has 
been recently ooinmaiiicated to the Royal Society 

In the first expenment, we used i pair of troughs, expo* 
smg a surface of 1400 square inches, ind placed the potash, 
which was i^rficU) pui e and a hite, on i plate of platina, but 
did not m Olsten it, as is said to have been the case hi Mr Davy’s 
I xpenmeats, the dcliqucsceiire of ilkuli precluding the 
necessity of such {nccaution As soon as the platina wne 
was btou>;ht intn contact with the potash, fioin the oppoeice 
end of the batter), a considerable quantity of gas was 
eiolved, ansing most probabl) from a decomposition of the 
water The nik ilr, in consequence, assumed a blackuh co- 
loui, which continued to he produced so long as the action 
wa< m iiutaiued, sparks bung frequently emitted, wliicli Int* 
Ur eflect has only been observed to tnke place with chaicoal 
and the metals 

A second expenment was mode, with the addition of ano* 

ther 



bECOUTOSlTIOir 07 70TA8S ET OAtV iVtSU ] 

ther pair of tro'uhs of the tame tire at ihe&rtt • and to re« action of ?BOO 

medjr the luioaMn'encc occatiootdbjr the deliquetceoca 

the potash in ti>e former a^empt a glass tube was emplo) cd» ]>rr«cDtc<l bj 

having a platina wire« coiled into a spiral forfu^ sealed luto ^ 

one of its ends The alkali placed in the tube» aur« 

rounded by the spiral utire, nod tucaher airc» passing torough 

a cock w'nch occupiid the other end of the tube* was* bj 

sliding Ireelv up and down, made to touch the potash at in* 

tervals The wues hung con leitcd with the batterv* and 

the u I kali slightly moistened, e considerable portion of gas 

was eiolved, which f >ni time to time exploded by the sparks 

piodiiud tie t* mpeutim of the mass was materuily in* Appp'^nne^ 

creu&cdi mdthe hUi k maUer^whuh was deposited on sol utiou 

of tl*i alk ih in water, ippcared in greater quantity than be- 

ioTC Smalt porhoi > ut this bluk '^uhsUiicestukiug to the Biack mntrr 

end of the wire on bu ig brought into contait with water* on 

suddenly detonated a romnuutil with a vivid Uish, an ef-^ 

feet which w IS also produced ud pooling distilled water into 

the tube 

The detonations cinscd bv' th< blue k mittcr coming into Eon<»hf'oeenot 

contact witli water, we a ccrtaiiiert fro n expcuinent, could 

^ totti 111 4oy 

not be produced b> putw' in anv stitcot dryiics*^, hence it 
would ipptai, that sguic s dMtaucehis been orelUd during Hrihinu^uiry 
the galvanic process )>oss<*i ed of pro|Krtics vtry dilfcreut 
from those of the m itt riaU < tiiplos cd 

it IS oui intention how Cl VI, to resume these ex pc rune nts 
assi&ted by gieatci gaUaiue powti*thc result ol which I slull 
transmit to you 

I am, Sir* ^ our obedient servant, 

Derbyi 20tli Jan lUOS CHA SY LVES TKIt 
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SCirNTIFIC NEWS 

Ducoioy af a ttmphle Mammoth 

Xhe bones thut have been dneovered in djlTcrent M'lmmoth 
parts of the northern hemisphere suffieieutly proie the ex- 
istence some laige animal* or uniaials, now unknown* 
and some w r f Vb have even given a partu nl ir dc scrjption ot 
the quad nipt d gecieiaMy called a maminutli* though it would 
seem mcirlv liom therepoitol tradition among tlie nncul- 

tii ited 





KIBNTIFIC BBVi* 


ISS 

tifaled oatiooi of the norths Lately however one has been 
fonnd, not alive mdee(I> hot complete^ and in a »tate of per* 
feet preeirvationt on the borders of the i* rozen oeeiii The 
following; IS the accooot» that has been received ol it from 
Petersburg 

Arconnt of its Srhoumachofft a Tungome chief, abcnit the end of august 
dttcoTsrf 1799 , when the fishing in Iht liver 1 ti a wu» over, repaired 

according to iinnuil (usom to the sia*>idi Li ivmg his 
family in their huU, he Loasic I aloni; the shoic lu que^t of 
mammotVs tusks nnd one diy (perceived in tiu midst of a 
rock of ice a lar« sh imltss hlo( L, rot at all ri HtmUhng the 
logs of diift wool CO rt nonly foninl th#*rc He climbed the 
rock, and examined it • rcninl, bit lonlcl not make out 
what It wns The next m I'iiMnu spot, he 

found there the eare^ne of -i •• < >w ftruhccu^ romnrunj 
and obceived, not unU thitii o n eh id seen tht v«ir bc- 
foie freer from ice, 1 1 Mh it Iik we rc twosimil n pieces 
b) the side of it Tin i if*tiu ud ti neil outtobctlu feet 
of tl^e m iinm<ith Jiilsil tlj\ uh ot t aunuf uul one 
of its tusks appe irin^ \\ <h iii *U,I ( u wu Aul Ins wife 
and some of ins fun*' nii'i uhit In hid louud This 
hovsevir gne Ihvn it tli^old men sud^thit 

they had bcin told by th ir (orcUlhei^ a siunl ii monster was 
once heloio stni in tho “ | iii^, ind tiic whuk iimilv of the 
person who discovered it (hui In c vine cvtnict At this 
Srhonmuchod wissomn b dinn<d»thil hi (ill sick On 
Ins recoveiv however he cmiht not lehnqiD&h thi expectation 
of tbc pio(it he m ake of the tn^ks xnd dnccted his 

servuntH to coiuedtlie circumstance cuictutly, uid endc<i« 
sourtokeep awnv all sti ingcis by bonic pretext or othci 
It was not till the hhli vcir that the tct. hid melted bufTict* 

I nth to disnigige the niuninoth, whin it fell over on its 
side upon a bank of sand St ho uni ich of! then cut oS the 
tusks, which he h iitcied foi ^oods to the value of 50 rubles 
[<ill 5s] withaUusMon lucixhaiit Iking satisfied with 
Ti« (Ifsh r*i<en this, the carense wislefltoliedcvonied by the beats, wolves, 

and foxes, except what the Vukouts in the neiglibouihood 
cut off to feed then dogs Pievious to this indecHl he 
Dnwiigof n had a Hide drawing made of P, winch iepro»cnts it with 

pointed carsj sirs xinall eyes, holies hoofs^ uid a bristly 

iDdue 


Turtnjofi of 
AnovUtr 
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in«fie extending along the whole of its bad In this \t hu 
thv appenranci of something between a pig and an elephant 

In 10069 Mr Mich Adam^i of Pctersborg^* being at option of 
Yaj^outHk* fortunately heard of this circumstance* and re* 
paired to the spot When he aimed there* the skeleton** 
nearly stripped ot ih flesh, was entire* one of the forefeet 
< xcepted The lertebrse* from the head to tlie oi rocijgis, 
one of the ahonhlerhladea* the pelvis and the reinmning 
three extremities* a ere btill held firmly toi>eth( r by the liga¬ 
ments of the joints, and by stnpa of akin and flesh Thr 
head was covered with a dry skm One of the eara* well 
prenened* was fu]n)*>hed with a tuft of bristUs These 
parts could not a\oid receiving some injury during thnr re- 
tnoi i\ to Petersburg, a distinteof 11000 wersts[6s75 miles] 
the eyes hoicvei are pieaerved* und the piipii ot the left eje 
IS still rlistaiguishable 7 he tip of the under lip a ns i iten 
aad> , an<i the upper being destroyed* the teeth were ex¬ 
posed Ihe ht UR* which was stdl uithm the cianium* ap¬ 
pealed di> The parts least damaged weie one nt the fove- 
ftet eod one of the hriicl these acre still coicie<l with skin* 
and ha 1 the suU ittachid to them 

Accordin^^to theTiin*,oo^ <hid the anim il was ho corpu¬ 
lent and wilt fed* ill it it» hell} hung doaii btlou the kiitc 
joints It was a mdi, with a lon^ mine* b it had ntiilicr 
tail nor trunk F^m the st ucturc ot the os cocctgis how- 
ewTf Mr Adams is persuadcNl* ihot it hud i vhoit tiiick lad 
and lioui th( sinallnisH ot its snout, and the si/c of itstii«k*«* 
he conciiies it could not but been ible to fud nilhont the 


assistance ol a proboscis, but SchomuachofTpersisted in the 
assertion, that he neier taw an) appe nance ot a tiuuk, diid 
it does not appear probable, that evi 11 his rude dr iu^hr«iriaii 
would have omitted &nch a Htnkuig tiature Tie bkiu* 
three fourths of whuh an in jiosscssion ot Mr Adams* the 
part that las un the ground h ivingbccii prestned* whs ot a 
dcepgrij colour, and covered with rcddinh Imii auil black 
bristles Ihexe* from the dampness ot the ground* hid 
lost some port of their elasticity More than a pond [40 lbs ] 
we^ht o) tberii, that hod l^n trodden iiitu (he gimuid by the 
Wars was collected* many of them an arc lime [d le«t 4 in ] 
long hit fctoxincd of the skio woe so hciiv), tUit teu 

persons 
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persons found gAnt difficulty m canyisg it to the seaside,^ 
111 dimensir^nr order to stretch it on logs of wood The bead wogbe y| 

poudo [4@0lbB], the two homsi each of which ta ij toise 
[Of feet] longi weigh 10 ponds [400lbs ], and the entire aoi* 
Inal measuied 4^ aicbiaes [10^ feecj high» by 7 { 16 | ftet] 
long Mr Adams has seen tusks of the mammoth so curved 
as to iorm three fourths of e circle» and one atlakoutsk 


Anbsf 


2^ toiscs [15 feet 0 m 1 long* an arehine [2 feet 4 in ] thick 
neartlie lool^ and weighing 7 ponds [SSOlbs] They are 
curved m thediirction opposite to those of the elephant* 
bending toward the bo«l^ of the animal, and tka point is al« 
ways more or lest worn on the ouUide» so that the right tusk 
II easily distinguishable Iroin the Irft He aJds» that be 
found a great quautitv of aiobei oo the »horc^ 

We understand he wibhestodi^l^oseofthtskeh^ton,and means 
to employ the money in a jourm.} toviaid the north )) 0 le» and 
particularly in visiting what is railed the ji^Und of I^]j<how, 
or Sjchow, which) from the inform lUon he has received) he 
believes to be part of the <ouiid« mI of Noith Ameuca 

St 77'osics V and Cvy v Ho^pUah 

Tlie Coniseol lc<tUK«nt theve ad)oinmg Ho^ 

pital«)Mill commence the be^itiiiiu^ ot I'ebruarv viz at 

St Thomas s* 


AnatomV and the Operations ot Suigcr))b} Mr CIme* 
and Mr Cooper 

Principles and PracUcool Surgciyi by Mi CoopeV 


Guy's, 

Practice of MedicinC) bv Di Babington and Dr Curry 
Chemibtry)by i>r Vabuiglon) Dr Marcet)aDdMr AlUu 
T^xpcnmeiital Philo^ph), by Mr Alien 
Theoiy of Medicine) and Materia Mediea, by Dr Curry 
and Dr Cholinclc} 

Miclnifer)) and DisCascb oi Women and Childreu, by 
Dr lldigliton 

Phvsiolo^}) 01 Liws of the Atiitnal QLeononi}) by Dr» 
Ilai^hton 

Structuu and Diseases of the Teeth) by Mr* Fox 


TV if T hese seienil Leefnus are so Arranged* that no two 
of them interfc e in the hours ol attendance, and the whole 
are ralculdttd io loim a tomphi^ Coarse oj AMztai and 
(./ururgicaf fn^imeUons erios and other Particulars may 
be learnt from Mr Stocker) Apothtcarj to Guy's Hospitau 

7V<e f^immMnicafton^Jivm J Caught »'Dr Gthbe$f amd 

H JU ui// be ({tteH IH aur next 
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ARTICLE L 

Jtmarh on Torptduy tn AntmaUf tn tM LtHttiJitom John 

Govch, E$q 

SIRi MiddUtkavot \6Jm ld08 


OU hare given, in yoar XVIIlth volamep jmgo 2S4, Mi du Pont > 
an excellent memoir by Mr du Pont de Nemours, on a kmd 
of death, that may be pretumed to be only apparent This 
ingenious philosopher suggests several practical observations 
which merit the attention both of the benevolent and the 
cunous, because they promise to promote the interests of 
humanity as well as of science This writer, however, 
adopts one opinion, which perhaps is supported hy the au* ^ 

thonty of antiquity, rather than facts and the known habits 
cf animals 


Mr du Pont agrees id opinion, perhaps with the msjon^ sreTiiluis 
of naturalists, respecting the nature of torpidity, for he re* explanonou i» 
fers it, partly to the b^umbing effects of the cold which 
prevails m winter, and partly to a high degree of corpa* 

Icnce, which is generally contracted m autumn, from an no* 
restrained indulgence m the abundance and delicacies of that 


season He moreover supposes, that animals do not submit 
to this long suspension of the vital fuoctiojp in obedience to 
VoL XlX*»Maac 0 , 180^ M the 
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the (lirtAtes of neie^sil) , 






Objectumt to 
the preceding 
hypo thesis. 


Objection Ut 


Objeftion Sd 


Objctiion Cd 


Objection 4th 


Thefirst objcv 
tion exem ph 
fted bv the 
henrtQ cricket 


to courts lethargic habit,in consequence of certaJi^leasi^ 
•ensatiOiiB, which irc known to precide the first moments ot 
slei p 

The preceding h) (mthcsis tb commonl) supposed to nstign 
thf true muses of torpidit\ , but the doqtnne is liable to 
reiUm objections I wilt state these id the hrst place, ami 
afterwards endeavour to substantiate them by fact «>, w Inch are 
n^w, or hut tmperfeetU understood My objections are 
contiinetl in the lour following ]>roposition6 

hirst, Antmal do not sulmitt to toipiditv upon choice, but 
fioni neccssit) , nnd when cold happens to be the immediate 
cause, the} fiy fiom itt il possible 

Sicond, ("eitiin unimnis appare itly support a voliintory 
fius}>iusion of their functions m summer as well as wiuter, 
^vhen food is witlihild iiom them, this is piobibly intended 
topie«^irvi lift In d mmishtng the action of the sjbtem 
Ihud, A quadruped noted lor its lethargic dispobition m 
winter tnav be so tir stiengtbcued by a gciieioOs diet, os 
to ft tain the full of its faculties dunug the time of a se^ 
verc fiost from wbuh wc may infei, that an emaciated 
bibit of bodi IS thi predisposing cause of torpidity, lu op« 
pobition to the coinmun opmiont which assigns tins office to 
cot puleiicf 

d^Qurth, T)ie united notion of hunger and a low tempera* 
tufe has pioduccd a Kind o1 ipparent death in a human 
bemg, ulio wib restoied to life bj stimulating remedies, af- 
tei I ijiiig several dijs without sense and motion 

'I be he nth nicket fgrylhis domesticusj afioids a proof of 
the first oljpctmn 1 lio^e who have attended to the man¬ 
ners ol this faniiliai insect will know, that it pasbes t le hot- 
tcbt part of summer in bunny bitnatioDs, concealed in the 
cievice:^ ot w ilU and he ipb ot lubbibh It quits its summer 
abode about the end ot August, and fixes its residence by 
the hiebida uf the kitclien or cottage, where it multiplies its 
spciies, and is as nieny at Chnstmas as othei insects are m 
the X>ug-da} s Tims do the comforts of a wa]*m hearth af¬ 
ford the cncket a safe refuge, not from death, but fiom 
teinpoian toipiditj, which it can suppoitfor a long time, 
when depnved by accident of artihcial warmth I came to 

• the 
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knowledge^ this facti bj planting a colonjr of theae iih 
im kit^eOf where a conataut fiie is kept through the 
dimmer, l)ut which ib di^coutiDued irom November to Juiie» 
with the exception of a dav once lo or eight weeki The 
ciYcket^ wcie biought from a distance* and let go la thtt 
room lu the beijmmn^ ot September IS06* here they in* 
creased cuusideidblv iii t)ie courbe ot two months* but were 
not hiaicl oi seen uHet the fire waa removed Their disap- 
peaiancr led me to < oiu hide»that the cold had killed them* 
but 111 this I vv lb mistaken tor a busk hre being kept up 
fora whole dav ui tue winter* the warmth of it imited my 
colony trom tluir 1 1 lii^*pl ice* hut not before the evening, 
af^er which ihev lontunml to «l»ip uhout and chirp the 
greater pait of the tollawiiig dav, when they again diiap* 
peared, being (Oinpelled by the retuiuiug cold to take rc* 
in then tormer retreats Tli^y Utt the ehimne) coiner 
on the of Mav, 18 U 7 * after a fit of vm hot weather* 
and reviMttd thnt winter residence on the 31st of August 
Here thev bpent the autuuin n^rvlv, and he torpid at pre* 
arnt in thi cre vices of the chitmiev, with thi exception of 
those d i}8* Oh which they are recalled to a temporary exist* 
enoe b) the (omibits of a tire 

IVickets me commonly suppobcd to be exempted by na¬ 
ture fiom the haidbhips of toipidit} , but the preceding oar* 
lative proves the exemption to be conditional id thes^in- 
sects, and those who t ike the liberty to aigue from analogy 
will feel an inehimtion, to attubutetlie aame accommodating 
facult} to other animaU, boiiie of which are near!} canoei t- 
ed with the welldie of society In icahty* the supposition Sheep canlire 
IS strongly favoured by facts for we have frequent loataacea 
ID this part of the nation, of sheep living three or four 
weeks uiidei dnfts of snow, where they can procure little or 
no food, and a ewe was recovered alive from a drift at En* 
nerdalc in Cumlierlaod, on Clmbtaiaa-day lost* after re* 
xnaiumg under it five weeks m a apace not exceeding one 
yard in diameter If the same or anj other sheep were con¬ 
fined halt the time m a moderately warm room* with but 
square }ard of grass* no doubt could be entertained 


lecting the ei ent of the experiment 


[iich hos been said respecting Ihetorpidity of those birds ^ remark on 
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Thetocond 
objcclion ex 
•inpUf>e<l 1i> 
two ku)d c 
ikTiails 


ON TORPIDITT IN ANItfit#* 

winch are »e«n in ffti^oier only, bot thougl^Ho opinion 
bod ite advocates as long ago as Pliny, it has never 
proved, and perhaps xt never will For since the cncket 
avoids the cold when it can, and the woodcock, as veil us 
the vnjpe, retires from the north at the end of autumn with 
the same intention, it is highly probable, that the swallow, 
with many more periodical birds, qfoitb this countr), and 
flies to warmer regions on the approach of winter, while the 
bat, the dormoQse, and hedgehog, aic obliged to abide the 
rigoura of the ^son, beiioinbed by the frost nnd debilit ited 
by hunger Sut it is time to return from this digression, 
and to come to the second objection, the proof of which i^ 
contained ni the following experiment 
I took several specimens of the garden snail, helix horienns^ 
and shut thorn up in a perforated wafer box, which secluded 
them from food and water, but not fiom air ^ A number of 
the heln zanana was treated m the same manner, and a few 
of this «»pccies wm put into a bottle, which was corked, to 
cut otr all roxnmunication with the atmosphere, as well as 
food and water Those snails did not live long which were 
th pnved of air but the specimens of both species did not 
die whuh were confined lo the perforated boxes On the 
contrary they retired loto their shell, closing t^e* apertures 
of them with thin ratrobranes, here they remained deod to 
all appifiiance, as long as I kept them dr} But this deatli 
was nothing more than apparent, for 1 restored my prisoners 
to life in succession, by dropping them into a glass con- 
tainmg water of the temperature of 70 ^ or 79^ after leav* 
ing them four or five houn m this fituation, i constantly 
louud them alive, an<l bticljog to a plate which covered the 
\cssel A la^ gaiden snail eopMcted this severe confine* 
meat nearly three years, being api^iently dead all the time, 
after which it revived upon being put mlo water, like the 
nst of Its tcltow captives 

This wonderful faculty however is not possessed by tnails 
of ever} de»cnption, this 1 discovered, by treating an aquat 
tic species the hekx p«trt>, in the manner desmbed abov^"* 
1 he preceding experiment was made in ronsequeiice of ^ 
»hort memoir which I met with aome years ogo, in a volim* 
of tlie Philosophical Tiassactiona ot an ol^er date Tb' 

writer 
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^p«r h«d obterrecl ftccident*liy» thbt tom* 
inA}]s» wl^h had been lon^ confined m a dra«?er| were found 
to be aliv^fter besog immened to water the fnrt appeared 
vary aint^ular to me^ and f waa dcMroaa to aacertetto the ai.« 
curac) of tt more correctly by a direct expenment 

The proof of the second objection beinit uow finiahed* 1 
am obliged by want of room to defer the remaining two to 
a future opportum^ 

JOHN GOUGH 


itfidd/erAate, sth Teb 

SIR, 

1 Had the honour of pre^ntm^ the following me* 
rooir to the Society of Nat Hist lulanbuiglit in October, 
1799 1 since which time it lut come to my knowledge, that 
thib learned bod) la not m the habit of publishing its pa* 
pen » and as the e»say promises to estubhbh the third ond 
fourth objections offered lu m) last letter to the received 
theory of torpid it), 1 have trausmitted it to your valuable 
Journal 

And remain, &c« 

JOHN- GOUGH 


On ihe changes produced in the hainis ofntmuh hy d{fierence 
of diet and other causes, together with the Aistory o/ a 
meslicated dormouse ^ 


The remarks contained in the present essay arc noi; the rnirodaetarj 
result of evpenmenU instituted either to confirm oi 
tradict any notion, hut were coTlectt d from observations 
made on the general economy of the little quadruped under 
coaeideration 

Having procured two dormice, mures areihtnarth m Ja- Mannemof a 
nuary, 179^* which were caught in the woods but a few clnvs of dormice 

P 'ure they come into my hands, [ conhned them in a cage 
Qtbhed with a thermometer, and placed in a chamber 
sre no fire was kept In this ntuatiou they were siipplud 
ularly with water and food, conMbtiog of hazc)*niits and 
:uit Thi^waatber lo Februaiy being warm for the sea-> 


sou 
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Theptir killed 
hj im)>rikper 
iroatmens 


A dor* 
neute more 

jadieiwunly 

treaieU 


?roof of the 
third objection 


$tn tt Ae banning and end of the 

the l6th to ^he 25th, I had an oppoitonih to ohw^e, that, 
whenever the thermometer whtch wa^ attached to the CH^re, 
feh to 43^, the dormice became inarhref and ^remained 
patently inaeneible ab lon^ as the heat of that fiart of the 


chamber dtd not exceed the tem^ierature herenpec^htd * but 
as oft as the inercur) re4<hed 47^, the> heiaiae very sub* 
ceptible ot exteriial iDip)e*^^)oiiSy and aviaked m the even- 
mgs, when the} repaiud to iheir Muck of provibions of 
which they consumed not a htiU Ihe ^ame dry food w is 
injudiciously persiMoil in throui^h Ihe sut<.cf<ling eumnirr, 
jp consequence of which they grew aickl}, and died bdoie 
the winter commenced so that I h ul uut n second op)/or- 
tunitv to attend to the econom} of this couple during the 
cold season 

About the middle of Apnl, 1703, I ohtaiiieci a thud dor* 
mouse fresh trom the woods iormer ixperienrc tnn:;ht me 
to manage this in n in mnir muie i ongciiml to its constitUi* 
bon, for tii u<lditioii tn tlic niitb and biM mt, it was i onM uitly 
supplied tilth green haztMiuds or laivins ni spruig, with 
npi iruits, pirtuularly chtmts and i^nis, in summer, nnd 
with apples and r kinns in winter Tln*^ geur rons dnt not 
only preserved the creature ui health and high condition, 
but appeaud to fortify it against the benumbing efteots of 
cold, which It supported the fidlowiiig winter much better 
than the other conpU hid done forintrly for it never slept 
more than 4R hours, and Hiot hut seldom, without visiting 
the cup which contained it« provisions 

I now begin to snspect the torpid it} of the dormonae m 
a wild stare, to he nothing but a cnstom imposed by neces¬ 
sity on a constitution, whith nature has intended lo retiiin 
life during the cold season of winter, with but little food 
and HU imperfect degne ot u pn ition, as well ns a I ingtud 
oi {>4.Hups a partml action of tb< ban^uiftious system Fhc 
prci uhng Mlppontion can alone leconcilc the. diffcreuce ot 


mannern ohsenable lu the dormice I had in 17di, ond tha 
which his beendisciibed uboie toi ay soon us the ncceS' 
Htv of sleeping «as removid, the piopensity to l>econ)e tori 
pid with cold disappen«d in n greit measure '1 he uncom* 
inouly teveic wcHther whivb ushered lo tlie next tcoir, via 
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t0%vipm iw, intuitM 

tha foregoing opt moo apparently bo>on4 
^ceptioik for a constant use o< a generou* and pU nttful 
diet had m this time completel) coocinered tbc toipid ha* 
bit, wlijch^the animal m all piobabilit> contrutefi m dv 
native habitation from hunger^ or more [nrperlv from n 
of inactivity voluntanly impo^l oo itHtlf, with a vkw to 
husband its stock of nuts nhi4.h would be fic^iienth too 
^0011 exhausted but for this prectutiou Notwilhstmidin^ 
the hard fro^t of lonuarv* it braved the told uitli woniVrfiil 
fiirtitude, or if the evpresmoo he thought less e\ceptioutthlt, 
with woiichiful indiflepence fur it awaked every even in g, 
when it eoTiMinidl in the <ou e of the in^ht a guantilv o[ 
food amounting to 100 or I >0 gr is, and freipicntlj gn uvmI 
the ice winch <oveied the w itn i r i cage 0 even u»id('- 
took III the coldest pirt of the ni nth, in iipui its iunI, 
which happened to uctive au iiijui t i id ptr^st ted the task 
in one night 

Many iiutanccs are recorded of on in d lieing compp1le<I butan-«of 
by strong <^rcumstdiircs to n’liujuisM then luifThcif^h^^^ 

manners, m ordii to act u part coiitrnv m several impor¬ 
tant noints to the uniform conduct oi thiirspeiiiB Lin¬ 
naeus has preserved thcincnior) of a Uinc hcldfare, i irdux 
piitirtif b( longing to n vintner in Stockliohii, wh < Ii le irned 
to drink wine, and became bald m coii«tqucnce ot this 
strange bevenge I also knew a hIiicIi was eqii illy 

lond ul ale, and never tailed to get drank hIjcii an oj^por- 
tu 111 ty oilered 1 he h)’eni hve** on the iouts oi lntiliar>, 
in the uiiirequentevl pirts oi Atiua, but 11 t’lc vicuiitics ol 
populous cities It changes into n di-^^nstrng glutlon,iciding 
on dlth nnd caniun Mh) not the n i^tt v/avs of the donii 
ti< hog be coiisidmit as so m my luv h ibitv intiCMluoefl 
similar causes in* tieu oi thcikiiicr uiiuiiers ol the wild 
animaP The pied flvcitchcr, musacapa airimpt/hf luis 
on soft t<ccda aud insects in this countiy, but it*i IgfMl la 
very dliferent ui Norwav, esii^cmUy duiiiigwmtir, when it 
repairs to Uie iiabiutioiis ot men, wh< re it suhsisis on flevh 
lied iti the smoke bignior Spill in Aim cuim >ted a pig< on, 
hich IS granivorous, into a ca iiivoruus bird, bi mducing 
t III the first place to eat hish me it, md alreiw ird to give 
proicreiic ^putrid auiuial sulntanccs In reahti, the 

lacU 
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liiett irbieli prov« horn bttle philoaoph^ opinion 
apl€ of Acco 0 iBockti<Mi« that regolttca tho am^jTMODoik 
according *to prcvmbag ofcomalaiieef* ara alatdy nume- 
^ rooif and obaervation bida fair to multiply them 

The dimixuih* I have ahowo id the preaeot aaaayt that a quadruped re- 
^aetiMoftbe ntrlcable for ita torpiditv may be reodered active at all aea- 
of torpidity hy a plentiful and generoub diet perhapa % contrary 

regimen properly managed might incline an animal* no lets 
remarkable for ita activit}, to become torpid at tinier Tbe 
preceding auggettiou will not appear abaord to those* who 
view torpidity in the lig^t it la here repreaented* I mean as 
a periodical custom of prolongiog sleep to an unusual 
lengthi the respiration becoming at the same time slow and 
fisfblej and the heat of the t^y diininibhing of conse¬ 
quence Some singular anomalies in tbe history of man 
himself may be said to answer in part to the foregoing de- 
seriptioo* and to indicate m incipient propensitv to become 
torpid under certain ci ream stances There aie instances of 
great insensibility anting from tbe operation of causes on 
tke system* which have an evident tendency to destroy the 
vital power* or which* to speak fporc propeily* incapitate 
the brain to generate this power in sufficient quantity, to 
supply the vunous demands of the voluntary and involun¬ 
tary functions the little that is produced being exjieuded 
on those operations of Uie economy* which are absolutely 
Troof ofotosc necessary for the continuance of life Ur Plot relates the 

case of a |>oor girl eight years old* who* being beaten by a 
severe stepmother* aod then sent hungry with some reiresh- 
ments to her father in the fields could not refrain from eat¬ 
ing part ot them« reflecting aFterwards on tbe probable 
consequences of hei conduct* she proceeded no further on 
her wav* hut retiied to a naglibounng lAiod* and there tell 
iDto a profound sleep* being oppnssid with it or and sor¬ 
row lu this state she remained for seveu days* and* when 
disccHered^ showed no symptoms of Jile* beside tbe softness 
of her flesh* and flexibility of her joints Dw Ludovicus/ 
from whom Dr Plot bonowsthis relation* bapfiened to 1/ 
present* aud luc'ceeded in liia attempU to recover this 
creature lie hist washed a glutioons phlegm from hj| 
face with warm water* and cleared her noulh and nostril^ 

Iroin 
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_ that ebitmcted them • feir'tpo6iH 

braMy were then adoHniatered» after tbe aecood the 
waa beard Vo gst>tn, after the third she opeoeiiTber eyea» 
and 90 camV at leogth te hersetf by degrees (History of 
Stafibrdshire^ chap vm, sect 36) The same author has 
also preserred ODother loitance of a sleeper in the arcle of 
hts owtv acqoaintaDce This ts the history of Mary Foster^ 
of Admastoti, but her singular case is too mperfectly 
stated, to ascertain any thing more than the fact and cause 
of it She remained in a profound sleep for fourteen days 
aud nights* alter an equal period of fear and anxiety* ncea* 
sioned by the woman falling casually into a well* and the 
accident seems to have produced in her a disposition to tor* 
por for two tears afterwards she slept two nights and a day 
at Uttoxeter, but the reaM«ni ot this relapse is omitted The 
annals of medicine furnish without doubt many more exam* 
plea of a iilce nature, but the few which I have speafied 
appear sufficient to prove, that torpidity is a mert habit* and 
not a constitutional pnnople ot the aniioal economy# 

Supplemeniory rtmerks 

I was unacquainted, at the date of the preceding essay, An 
with an experiment made by Mr Pallas, and mentioned by ^ rsilss 
Mr Cox, m his Travels through Russia 1 bis celebmted 
Russian naturalist conquered the torpid habit in a marmot* 
by cunfiniiJg it through winter to a warm stove* and giving 
)t a plentiful supply ot lood If my recpUe< tion be correct, 
tbe species ot Mr Pallas's marmot is overtoohed by Mr Cox* 
but the omission is of little oioment, seeing the fact has 
been ascertained by a philosopher of high reputatioo 

The natural history of the eailess marmot, orr/ompv eiU^ 

/ai, also establishes the general proposition* viz that tor* 
pidity is a habit, and not a necessary propensity These 
ammals imitate the manners of the hearth cricket* for those 
that burrow m the fields tail asleep about the end of bep* 
mber* and appear again with the brat symptoms of spring, 

\ when the same quadruped finds its way into a granaiy* 
mams active all winter 

he preceding observations agree very well with the sub* Genrrtl re- 
ice of tlie pi^tiit esMy* aud my last on the same sub* nisrk» 

ject ' 
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OEISCTIOKS^ TO TIIF MOOERIV Cfl^ 

ject but the experiment, made on th^ donVuE'il'?*,^ }-^ 
throw a l> jht on the n iture of torpid f\ . tvhiclr perh ips ,» 
fir 4s 11cnow, cm not be dmv<d Imni am pthtr fact ui 
natural history furnccorrlinj^ to it, alihoni n»e of niitiiljous 
food will in time tn il>le thn little enim it to dti|iport t dojirree 
of coM much scveier tinn (hit wiiich heniiinh^ the s<imf. 


creature when wild ind h ihiUiitcd to % incite r diet This is 
a solitary instance of the surprising t flerU prodiicci) on the 
ronstitiition by ref^imen lioiri nhuli we ni ts inii r, that the 
torpidity of the dormouse urv fiocri *hi nn tid ope r itiors 
of cold and luili^r hut fiitiiu ol < r\ itunisinTisl di leimiur 
how far of he r torpid inimi's irc luRneiiHil In diet, hiloie 
wc ran pronounce the orcct ivpiaiutioii oi toi^ ulit} to 
h< general 


11 

On thf No ^frt^tcnrt <ff an^ Uidrogm, tts 

Ucuhf Gftrrer the AcUim of (iuU amsm , <iud Mr tomponnd 
t^afnrt of ihe l^laltrr of lltui In a Le//t/ ffom O ^ 
M D 


To Mr NICnOl SOX, 


fil>jf*rttrtn« fo 
the fh 0T\ 

I ^voi I 


Sir, /'uM, Jan 11, 1S08 

You hucifri'idv done nu th< honour ol pnhiishnu*; in 

your excellent luumil snne (opinions wtiii h 1 inaintun 
rcs^Hcting the nonixsfeutc of o\»s;tu and liidrogen, and 
the conscipicnt f »ihiH ut ihel uoisuu lu iheors ol cin mistrs 
in (xpliining the phenomena whieli in pu Hinted ui tli it 
seiciiec I now take the libtrO ot neiiditn^ some further oil¬ 
men itions on the name subject, which h i 1 mt to conclude, 
th itins iormc) o|anio'is were well {uundiel, ludthat tlieqtno- 
rdl) received doctrine ot the dciomjiosition of watti is not 
uut V isf ihc* with fact i contend, thit m no cm. txpeumer 

ri ni|><» 11 >n ut have uc the least evidciici, that the pundeiable pMU uf of 

gen aud hidiogc ii air aic subst inccsdiHcring from e ich otll 
Ol m au> respect peculiar substaucis, or that uatei it 
compound reiuUiti^ liom the uiuou ot thesu two bubstauca 

Its 
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its ium\inental ^npporti ami the whole bupeistnitture 
falls to the ^Vund 

IS asberted^ that the phi nomeim of ^Ivn ii8m» like Phenomena of 
electricity, vc owinsj to ihc piestnce or ihstore of one and ^^by'one 
the sime fluid, wh th constitute the positive and negttue fluid 
bidi s 

If tuo bodice, actin'; upon a thud produce different effects, Tht« contra 
the bndfi% themM 1 ms inu«»t be d fferent 

A diffoicnt pouir H rojidurttd into tiu wihr by the two 
ends ni tli» cdvuui bUttrv foi,as tia twopucesnf pli- 
tinaremirn uniltMcd, the cffciton the w itor m the ^*iU mu 
fxptiiriMnt imist lu ]>ri>ducid h> two difTomt powers, to 
which th( piMtsof |d,tiriA inertU i<l ts conductors Th( 

Sim pi i t lit IS ihrn, that thi oiu [A ilm«i wire pnalui es, uhiii 
placed III watei, one paiticulai ur and tin other phtin i 
win, pi iced tinder mu d ir (iioimist imes, i dillcMUt one 
thi twopdwds thiufoK, iondocted U) tin pidtiut wires, 
must bt diHifi nt 

Bodieb in issuinuu; an uiiiorm state rcqooi tl< muon onii sunesuti 

diffiniit iithei bodie*. to cousti nte those i uicttis whicli ^ 

V rrul iiuo dif- 

djstiiufutbli them therdorc IheM two didt i< iit iiis must f«r< ni RHsib, 
h i\e lUiixd tioin the two id itiii i uircstwo dillen utpowirb, V’., 

• . , I ‘ ^ diHertni 

to enable them, si net water is (oiicerncd in the pioiluitiun subuancc'* 
ol both, to assume two diflirciit nentorm stitc 1 he (uo 
uiib, bu tomicd h i\e i eitaiu!) distiricpiiblii'i^ ch ir u tc rs , toi 
the onebupportb toinbiisunn, lud the other ib a combubliljlc 
body 

atcr thin ib by the union of these two {;ily mu pnwc s T i acom- 
transfomed into two lenforn brwlics, in which resicU ill the 

iw j'dWatiK 

requisite circiitnstanccd of iiiflaaimation and couibaitum 
Upon thib combubtion w itcr is reproduced, and the two 
vani< powrrsioim hre hietUeiefoic ibconqHiSid oJ ihe two 
gahanic i owers 

ater then and one power of the pik prcMluies oxi^c n \\ 4trr«i h 
and water and the otht r powi r, » idrot;eii hit and coin- ***'’*‘® 

I j , 1 1 ,1 ' 

|lion isulwnts produif il by the union ol these two poyieis vi h the oihei 
positive end ul ll e gah iiiic bath r\ then wc iSbi.it, pn*- 
^8 m eur\ uibt ince that eflect oi ualies which osif^cri ib 
rrUd to do, *4id is i ot the bos s or ponderable jiart of tlic 


air« 
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MeUllic ctk& 
reduced by mm 

C jwcr ttturau 
I the other 


Bodiei burnt 
hy one end im 
burnt bjr the 
oihtr 


MeteU render 
cd more ram 
buerible by the 
negtUve end 
of the pile 


ind thus thetr 

effiaitir 

ehiin^erl 


Neutral <>0hs 

decompo 

l«lvanbm 


GaKimcappe* 
rutu> dtcom 
po cs the mat 
ter of heat into 
it> two pllllf 1 
|>lw» 


Typer tneut* 
pru»ljui.d 


OBJECTIOM^ TO TBC UOtUSfClA 

wr, but the expansible power, whithicau^^P*^*®*' 
that peculiar aenform aUte The same rLasoniK holds gt. 
wuh tespect to thegalvoinc property of the n/pttite end o* 
the pile, as yn the instance of metallic calces being rcdtKible 
to their metallic *ttate, and we account for this by saying, 
that the oxidaUd or positive state of the metal is destroyed 
by Its being saturated wilh the hidrogenous ot iiegatne 
power of the pile In short, bodies are burnt by the power 
Of principle which comes from or^ end ot the pile, and un- 
burnt by the power or priunpli i«Iiii1j comes fiom *hf othi r 
end of the pile 

Metals are combustihli Ih> o uMilc* 

they are burnt Metals no* < m i ' a*** iii i^ndcicd iirci^ 
combustible by being con cd tIic icgitjv* eni of 
the pile Thus loppci, wliic h i i r co ci 11 ito an ox¬ 
ide than silver, will m o*^mh*i i <s<s tik* ll*c ml from o 
solution of silver lu nitrous »od, and tlu hIui iI bede 
po4i(ed in Its inttaUic foim, but t silicr be reit ml luorc 
eombuMible by being connecUii with the pilci i w»ll then 
supersede tht copper in its ttrji ion lor the id, nnd tin 
copper will be ckpoMted in it iiKlall . form Ihe aboi 
proses, that 0 real and di^t ict power conimun ited to the 
silver by the pile 

Ml Davy has shon , thu neutral salts are decomposed 
by the powersol thepd th it th« uid ^ eir on the posi¬ 
tive side, and the bases on the negu* ve, and tint, when 
munatic salts are decompob* d, Mi c^igenated niuiiatic icid 
appears on the positive side 1 he galvanic ap|)aratu9 re« 
solves the matter of heat mto its two conatituent principles, 
which principles, heing theiehy heed from their affinity with 
each other, are at hbuty to enter into new combmatious, 
these combinations of the one, as witlt water in oxigen air, 
10 acids, metsUir oxides, &c , nnd of the other lu combusti¬ 
ble bodies of all kinds, I sbiU uttempt to dlu*^trute by expe¬ 
riments, which I shall take the libeity of transmitting to you 
iXi a future letter 

I am, Sir, 

^ outs, &c 

G S G1BBE& 



COKSrSLLATlOKS 


173 


iir 

yH;a V ft Z) » eoofaitui!^ fom( UemerlsturH Emfn^ 
dation^ u/ /4> VommumcatwH in the Knmber Jot Jannarg 


To Mr MCnOLSON 


SIR, 


Tik iLt hbertv ot Mudniu \nu i fen remtikt oa the Coirecuoiu 4 


i\n It M nihv nas the hupes of being 

. ...» ® numUcr 

1 1 X Ml. Ib'MNt III me to l^iut out UiCCOl* 


I 

iiuiuliitioii fri III L ddudi ' }iuh jou did me the fjvour of 

, • - • •• ■ paper on ln« 

ju tilt Id t iiua iHi ) ' nni IouiimI My OMy rea-c un^telUtiuoi 

ju loi ^ 
ksiUil, 

Ui uolu 'liM U ‘id < w" nil J tM nt 

I ) II \ HIM II d r I i^li * diii lent description from Ormirn 
{ m<l* < * iM 111 IV 1 ^ e iii«i> ttnd the conatello* 

lion id (. II 1 bii I « L tlxiiv tiui lu ('uieml it is moeh 
iiiofi Ir I * I the be«.inmi, uhcu the object to be found la 
btnate h w tn tv^o ulicm witli nbali be u already ac« 

«luiHiti.d 1 thiuloio centuied to alter tbt iirdiigement of 
1 utho * hih I piestivcd the substauce of 

il but it m ill b I r tM I I cd th line btdl more atrougl), if 
I b«]d added \idh liM i, th it i { ivs«» neirU through e and ^ 
the tMO I i tn« < t t) t gu u licai i^bicb are nearest 
lie Lodv 

P 3 t Mb 1 i u * \ r I t)a be«id of Andromcd i as Knd of Ai* 
the ** moil QoiiliLi i * Ui iu tbi «*quai« of Pe^anust and so 
it reall) is but its J< c n unin so hiMc exceeds that of $ Pe^ 

^ isi» that it «ould have been much moie cUar to have called 
it the N F * still 

P 8 but 0 fiom bottom The “le,,’’ of Ophiucus is o/uui.ii 
sub»tituted for the loot,' in coosLqueDce of my haring 
uaed Dr Btus s Ur«ino|,uphia Biitannica The enatem 
foot IS there placed in 10^ or 11° of south dechoation I 
bad noil when I arote, the opportunitv of coosuUing Flam* 
stead's Atlas Caek<>tH, oi T si ould have made no altemtton 
cirrumstunce mil ariount ioi mv hiving omitted the 
e of the ttt 0 leet being on the ecliptic 

9, I IJ fiom bottom A line draan from Capel)a«CiU 
ie\\ the Pleiades will also ** pas^ ^oiith oi «r Cell " It 
(uld have be^ said, a< it i» in Uic I reneb, that it will 

pomt 




m 


Pi< 


AXMiftiLi otf THE COSs ii> Ratios 

point to A Ccti ^ Th^ alteration uat by looVin^^v 

throiif^h mistake^ at t]ie Uyadcs iiear\4M 

the Pki^aUs J 

P ]0 1 he flircchon for fn<bn^ a Pisciunf was altered 

fiom the wivli licfoie m^ntioiKiU of (pvin^ two known ob** 
jerts on op{>oeit( Hidtn of that which was to be {Hnnterl out« 
and the pioxuiiity uf *» Cdt made it \ei} for tlii^ pur¬ 

pose I stili thiiiky that this di,b(lip*ion is better than La- 
landi^* when ^ is bnlhant, bu* le that star is bouitlinas 
ni\isiblei the oiij»inil bhould hktMi««e have been aided* 
which bu} 8 , Ujai « Piscium will he found in the linf <1 inn 
from yf the loot ol Andronctii» thioiigh the head of 
Aiieb 


P 10, 1 n fi im lioUom 1 e> dtu% pncedentcb’* ire 
lendeied **tJM two i i^feiu * stnsiii iIk body of tin gieit 
'Heir 1 liw tiaublatuiD ib onij ueiiriti when the coiuti na¬ 
tion is uudei the pole TIk st ir** dionUI tin rtfou h ue beta 
disciilietl JHiho>L wliuh au * I lr(he^t fioin the till 

The alKiie i<mills mat iiiiluei )onr i< nUis to think» 
tl It I have taken ^ii lUt libiit) with nj origind thin J 
line i\cn ^^aen iioUm ui in the vhoit note it p 1 mil av 
i 1 IS a bold miasiire foi an 'inoinmuns wiittr, to letituu on 


rrrours in I i 


colrcetlll^ what lias beiii pimtid h\ an author of ihhsbed 
fame like jMilunde, it ini> be H|,ht to mcntiun a few of the 
instiiKCb winch occui in the text* to pioie th it some levi- 
sioii w IS ueees>ir} In 770, \i|uil 1 is di»eribed as being 
nu unlieu de U I mc et du there can l>e no 

doubt, th it this on^lit to be ** au uiuli de 1 1 Ltie it du 
C\„iu ** 774 I he tad of the Serptnt is snd to be 

* Mib I ocLidtnt,* with restHct to Opliiuius, when it eer- 
tainU 18 townrdb ilie cast ^ 779 Aijunnus is &nd to be as 
fai fioni the Uolplnii h the Dolphin u fiom the L it^le, but 
no oni u.c|uuintid with the heaiens wiU blami mi, lor sub- 
btilotiiig the Lmciu this place msteid of the Eagle—I took 
eoiisideruble |>ains 111 companui; the translation with the 
^lobc and tlip CVUslial Atlas* and I hope therefore* that it. 
wiU be found in some puts more lecurate cien than the 
giiial, cspceialb when the followini^ idditinns are made £ 

• rntk eonoeted I ^inceieU tegret* that there bhouldL*^ 
am ocia»ioii for correction* a d 1 can onh apologise 

• btatii ^ 



175 


imA^flGC^F a&AFlINO CEETiiX TECE« 

Niitinq, that tl‘t ^ 4 wa^ writt^^D out un<lTr a most unusual 
|ires4V^ N u mcb soared} aliowtd me to finish it in 

^mo iu ht . to }uu as suoti us I hid promised 


lutt 1^08 


N R D 


In y> 2, 1 1^* points to rew) points ncaily to—p 4, 
I iu honis rt<W «l uh art 8® d\ t — tb, 1 T2, /or first 
read tiiud—p 7, i >5 o/^ir md rnd >l tin p % 1 
/jf llunn^h rrrtd ii« i I CJ /*>• v)uth-t st j< ad south*west 
1 27 , ay?r/ ihli >t« —p i? J n from bott» 

fij iditad 3c! - p M\ \ 7 fin the Wlwle reed Aries — 
p iM uad J / 


W 

Oft thi Uhanta^et •>/ Cra/>mif tla/aid» 37ti/Aerry, tf»d 
i/uviHi IffiK Ry fiioMts Amihlw Kni<.HT» Liq 
t li s Ac* 


the cuussi cli Kf) tikt* ii^iM cxpcntnic in the propajjo* Cnfiftot bc^r 
tiou ot ipplt niil |K u tict , J found th it tlu dctiched putts ’OjibuiKhi 

of the bi inn^ lirnnil is of old titooi those spetics* when >our^trech 
emploitd IS <;mUs» iHicr h riued nU it could Hjth propiiety 
be called souo^ tnin i\u ipp4 ai«d to ifiord iiutii* 

mciit onl\ , and the in w pi ints ntiiiiuf) mall instaiicesp 
the cliarader ind htbiS ol Ur bi iiii ^ bianthtsof which 
the} oiuc found |>ut« uiti ^tiurilf} pioditctd fiuit Uic 
second or thud « e it alLci tin iKs li id been inMrtK]‘( 

I w IS therefore iiidnicd to I opi, tfiat the HFeeU of tune AppliMroitfs 
fiiu^lit be luticipitcil m the culture ol Hueril fruits, tbetrees prQtlur 
ol ahull rent uii uuprodiK tin during m toy ars aftci they * 

ate pi lilted and that parts of thebe iniit; brmelies of those, 

detached 


• FramihLlfsn ofib Uo itn* n i 1 *vocirt% \ti\ I, p 00 

f Columd' I I ^i^K I s tr> h 1 iiou i, t' st i c at jiif of i b •%nn^ branch 
did liu fersi loiii ^\r , lor>, (il a luliii of tl ( sine lienuna) 

o, r ITU hiiciiturslum (ioiiUj jh humetn, uriiaiumint 
in Vile icciii qu« celcrrmc ihm^ jhindiiiii, M kraciori, 

4?uim cc'eiriiiu »iijt»cui t IM «Uji 
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Experiment 
ifith the »al- 
nu% 


With the iftul 
Krry 


proach b««ti«r 
them 


Spiftiih chev 
hut suecevd* 
V9) 


iDTAtTAGV OF OlUnilfO CCl^llV TtB£$ 

1 V 

deUched from the old treeb« md * 1 an 

stall retaio the cliurecUraad habitsol beaiii^i'flicfifE* 

Uaviiii; therefore pleated td the epnng ot 1?^ some vrai 
nut trees oi tva }e irs old* in garden pou, i rjeed them np 
to the beanng branches of an old walnut tree, by placing 
them on the top oi poles placed m the earth, and I grafted 
them» by approach, with p irts of the beaming branches of the 
old tree A union took place during the summer, and id the 
autumn the grafts were detiched Iroiu the parent stock 
The pUota thus obtained weie planted iii a nursery, and, 
without any peculiar caie or muiu^cnieiit, produced both 
male and fcamic blossoms in the ihnd bucieeding 8pnng> 
and hare since aflurded blosbotns every season The host 
has, however, rendered their Ulossomsi as well ab those oi 
other trees in their cicimty, wholly unprotlutiive during the 
Usttiuee years, and m the spiing oi ld05, almost wholly 
destroyed the wood of the preceding y ear A sianlai expe* 
noient was made ni the same year, but undei many disad¬ 
vantages, on the inulbeny tree 1 had4 nt any young plants 
of this tree, and tlieiclore could onlv make the ixpeiimeut 
with scions oi one year old, and of these I hnd only tuo, 
which had sprung fioni the roots of a young tiee, in the pre¬ 
ceding year 1 hese wer^ planted in pots, and raised to the 
bearing branches of uu old free, in the manner 1 have already 
described in speaking of the walnut tree One of these 
«icionsdud, the other, which had but very few roots, suc¬ 
ceeded, and the young 4jafted tree boie fruit the third year, 
nnd has continued aumi Uly productive In the last spring 1 
iiitrodiiCLd It into m> vincri, wheie its fruit iipcnid, in th€ 
gieutest ctale of peifection, in the heginomg of the piesent 
month, [January, 1807 ] 

Both the walnut and mnlbern tiee succeed so lU when 
grafted, unless by ipproach, that I can srareely recommend 
attempts to propagate them in an\ other wai, but when 
th^ succeed hy other modes of giultmg, nearly the some 
udiantages will probabK be obtained the habit of tlie* 
liearmg^uaeh is, howeier, least disturbed by grafting by 
approach 

'Ihe S|>ttmsh chemut succeeds readilv when stufttdia 
almost am of the usual ways, and when the gmJts me taken 

from 
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imm bearing branches« the yviang trees afford blossoms la 
the succeeding; fear aud I am much inclined to thiak, from 
experiments I have made on this tree, that by selecting those 
Vuiretiea which npen their frott early in the autumn, and by 
propagating with grafts or bads froin young aud vigorous 
trees of that kind, which have just attained the age necessary 
to enable then to bear frmt, it might be cultivated with 
much advantage in this count)y, both for its fiuit ®Rd 
timber* timber 


I have tried similar etpenmeots on muof other species of Tried on many 
treCH, and always with the same result, and I entertain no 
doubt, that the effects of time might be thus anticipated in ^luVty 
the culture of any fruit, which is not produced till the seed* ciputed 
ling trees acquire a considerable age For I am thoroughly 
confidentt from very extensive and long experience, that the 
graft denves nutnmeiit only, and not growth, from the young 
stock m which it is inserted, and that with the life of the pa¬ 
rent stock the graft retains its habits and its constitution 



EspenmentsJbr mittsfigutmg the Cause ^ the coloured con* 
eeninc Rmg$9 discovered bjfStr Isaac Newton, 
two Obfeehglasses laid upm one asuH/ur Bp WicLii^bt 
F^Ascuel, L L V !• R S 

fConcluded fiom p 149 } 


XIX Of <Ae Place where the different Sets of Rings are to 

be seen 

V 4n application of the same course of the raysi we may p{^ce 
now also dcteinnne the situation of the place, where the dif- tbc difftrem 
ierent sets of rings are seeu for, atreording to what has been 
said ill tiie foregoing article, the situation of the finmary set 
should be between the kns and Ur surface of the looking- 
glass and the place of the secondary one at the metalline 
loaUngof the lowest suHuce tr) whether this be ac¬ 
tually as represtnted, let us stmtjtute a uictallme mirror 
\ol XIX — MiBCH, IHO^ N with 
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1)tnSCn£L ON COLOURED fttNOS 


With A slip of g 1 «iM laid upon it in the room of the piece of 
lookiDg-glasfc, und let tliere be intcr|w>soiI a abort bit of 
wood) one tenth of an inch tiuck^ betwetii the alip of glaaa 
nud the inirror» bo a** to keep up thut cud of the ahp which w 
towunN the light Thisairangement ib repreaented in PI v« 
i(g whtre both sets of raye are delineated Tlien if we in¬ 
terpose a narrow tapenng strip of cardi discoloured with jo- 
pan ink, between the slip of gla$B and the mirror, so is to 
coier it at 7 i do not only still |ierceive the primary set, 
but nee It bett^ than before which pro\es, that, hem g bi* 
tUHted aho>e the slip of glass, the caid b«lo^% cannot cover it 
If on the contrary we luscrtthc strip of card fur enough, that 
it niu} at the same time cove r the minor both at 4 and at ^ 
wesiiall lost the setondar] set, which proves, that its situation 
was on the face of Uie minoi 

Bye-e1a4^ re* When stv< lal sets ol rings ut to be perceived by the lamc 
quircAs differ eve-trlasB, vnd they are iilaced at diAtreiit distanccsj a parti- 
for (iichvet cular adjustment ol jt will be icquned lor each set, in aider 

to sec It well defined This will be very scosible when w( 
attempt to see three oi four sets, each of them situated lower 
than the pieccdiiig, ioi without i previous ailjustinciitto the 
distince ol the set iutcude<l to be viewed, we slnll be seldom 
successful, and thisis thircloie a couolxirating proof of tlic 
situation, that has bci ii assigned to diAeient sets of nogs 


XX Of iht Cemtetdim beUvtcn dtjjcrtnt l>€ts of 

(umicMonbe- Jtwill now be t iM to explain m wliut inaiiiirr d flcrtiit 
luisndilTfcruK iing^ arc eoniKctid, and wli) ihej have been called 

pinnaie and ilepi iidciit hei| the incidcut r ivs come to the 
point ol emit let, and lorni a set ut iiiigS, 1 call it thepn- 
inurv oiu when this foimcd, some ut the rivs aic conti¬ 
nued b} trin''a]JsMOU or it flection, but modihcd so as to coii- 
vev an linage ol the priiouy set with opposite colours for- 
*ward through an} nunihcr ol sueccssivt transnnssions or re¬ 
flection , wlitutver this linage coims to tlie eve, a set of 
iin^s will ugiJii be seen, winch is a depcndcat out ^Jaii} 
prt^ol'vui thech pendeiu} ul tii« seeuiici thud, and lourlhseN 
of lings u^ion tlitii piimuu uiu ini) l>e gven, 1 sliall oiih 
mention i kw 

food thil 1 1 heu two ul lings fire «^(CI 1 b) a lens ]daccd upon a 

lucking* 
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looking-gUiB, the centra of tecoodery eet wi]] alwa)fl re* the other Reu 
iQuia ID the same plane with the inadeot and reflected raya 
paMding through the centre of the pninary one* IPthe point 
it contact 18 changed b) tilting, the secondary set will fbllow 
the motion of the pnmaryset, and if the looking-glass is 
turned about, the secondar) will be made to describe a circle 
upon that part of the lookmg-gUas, which surrounds the 
pnoiary one ns a (eotre If tliere a delect m the centra 
or in the rings of the pnmar} set, there will be exactly the 
same defect in the setoudaiy one, and il the rays that 
cause the primary set are eclipsed, both sets will be tost 
together H the colonr of the pnmar) one is changed, that 
of the aecondai) wiU dso undergo lU aUcruate change, und 
the aame thing will hold good oi all the dependent rings, 
when three or tour sets of them are seen, that have the same 
primary oue 

Ihe dependency of all the seta on their pnotaiy one may 
also be perceived, when we change the obliquity of the ipa* 
dent light, for the centres of the rings will recede from one 
mother when that is mci eased, and draw together when we 
lessen it, winch may go so far, tliat by an lucidence nearly 
perpendicular weshAll brihg tlie dependent seta of rings al* 
rd^ost under the pitmar) one 

XXI To account/or the Appearance of eeteral Seieof Jlvngt 
/ uith (he same coloured Ceutres 

It] {las often happened, that the colour of the centres of why several 
differents sits was not what the theory of the alternation of . 

the central colours would have induced me to expect 1 have centre 
seen tao, three, aud even four sets of nogs, all of which had 
u white centre We are however now sufficiently prepared, 
to account for every appearance relating to the colour of nogs 
and their centres 

Let an arrangement of glasses be as in figure 9 When 
tins }> laid down so as to necive an illumination of day light, 
which should not be strong, nor should it be tery oblique, the 
reflection from tlie mirror will then exceed that from the sur¬ 
face of glass, therefore tlie primary set wiU be seen by the 
ra)s 6,7, ceoiing to the mirror at 7t and going through the 
point df contact in the direction 7, 9, which provesU tube 

>4 a «rt 
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A net thet is se^ by iniiiMnittion, and it will tbarefore have a 
white centre 1 he rays 1« 2« 4« passing through the point of 
contact, Will also form a transmitted set with a white centre, 
which will be seen whew the reflcctien from 4 to IS convejs it 
to the eye But these two sets have no connection with each 
otlier, and as primary sets are independent of all other sets, 
1 have only to prove, that this secondary set bdongs not to 
the primary one which is seen, but to another invisible one. 
This may be done as follows 

Introduce the black strip of card, that bss been mentioned 
before, till it covers the tnirrorat 7, this will takeaway the 
strong reflection of light, which over[M»wers the feeble lilu- 
miiiation of the rays 1, d, 3 , and the real hitherto eclipsed 
primary set, bdongiog to the secondar) one w ith a white ten* 
tre, will instantly make its appearance with a blach one We 
may alternately withdraw aud introduce again the strip of 
eara, and the centre of the primary set will be as often 
changed fmm one colour to its oppostte, but the secondary 
set, not being dependent on the rays 6,7> will not be in the 
least aflected by the change 

If the contact shoold hove been such as to gsve both sets 
With omnge centres, the introduction of the sfnp of card wfll 
prove, that the set which is pnnidrj to Hie other has really a 
green centre 

Another way of destroying the illusion is to expose the 
same armogement to a bnghtei light, and at the sa^e time 
to increase the obliquity of the angle of ifitidencdi tlii» 
will give a sufficient reflection from the surf ice of the glass 
to be uo longer ^ulyect to the lormer deceptive appearance, 
tor now the centre the pnmury set will be black, as it 
ought to be 


XXII Of the rtJUcting Sur/u^^i 


Suuaiiori iti 
the MirfocLt 

ibdt lh< 

ringi 


The ra>s ut light, that form nngs between glisses, mu^t 
undergo certain modihcationa b^ some oi tltc suriaces 
through winch they from which they are reflected, 

and to hiHl out the nature of the*^ modifimtioiiSi it will be 


nece<^urv to examine which surfaces are efficient As w^ 


*>ve nogs hi reflection, aiidalvo by tiauscuivsion, 1 shall begin 
With thv most simple, and vliow expenmeotully the situation 

oi 
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of thi. snfaoe that reflacta, not only tbe|>nmaiy but also the 
secondary sets ot nn^ 

U|>on a slip of glass, the lowest tnrface of whicli was d<s 
pri^^ of itapolidi by (^nierjt I laid an object*glas« of 
fefct focal length, anil saa a very complete set of nogs I 
then put the same glass upon a plain metalline mnror, anil 
saw likewise a set of them They were conM*qtieDtIy nut 
reflected from the lowest surface of the subjacent glaas or 
metal 

It will easily be understoodi that, were we to lav the simc 
object-glass upon ^bp of glam emened on both sides* nr 
U])on an ucipolishcd metal, no nnga would be seen It is 
therefore neithei fiom the first sorfllce of the iniumbnit 
object-glass, nor fiom its lowest, that they are reflected, for 
if they could be formed without the loodifiiation ot refleo unjertUrpomt 
tion from the upper surface of a tubjamnt glass or metui, vi cuau^u 
theyVould still be seen when kid on rough surfaces, and 
coQseqaeutl}, the efficient n fleeting surface, b) which we 
^ee pnmurj stt^ of rings, is that winch is immidmtely undt.r 
the point of coiitict 

lo see Q wcoudirj set of rings hy reflection, is only an 
jiy^erMon of the method of seeing a primary one horiit- 
•^'itunc^, when u lens is laid u{K>n a looking gla«(s, the canrsc 
ut the rajs icpiesuited id figure pi tV, will show, that 
tlie rays, I, 9, 5» h, bj which a secondary set is seen, aie 
refiectu about the point of contact ut *1, and that the 
surface of the incumbent lens is therelori. the iffi- 
cicut reflecting ouc, uiid thus itiaproicd, tliat in either ca^e 
of seeing reflected rings, one of the surf ices that uie puntd 
at the point of contact coittnbutes to their formation bj a 
certain modibcition ofieflcction 

XXII r O/* r^ie irammUiing Sur/aces 

It would seem to be almost self-evident, that, when a set Trsnsmitunf 
of rings IS seen hy transimssion, the light winch occasions 
them must conic* thi ough all the lour surfaces of the two 
glasses whicli arc cmplojed, and yet it may be shown, that 
this IS not necessaij M e may, tur mstance, convey light into 
the bod) of the subjacent glass througl) its first surface, and 
let iC €i reflected aithin the glass at a proper angle, so tint 
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tt inBy corao up thioagh the pvtnt of contact, and reuch the 
eje, b.iving been transmitted through no more than three sur- 
Atee^ To prove this I used a small bo\, blackened on the 
smidc, an 1 covered with a piece of black pasteboard, whicii 
had a hole of ubouthalf ao inch m the middle Oier this 
hole 1 laid a slip of glass with a 56*inch lens upon U, and 
viewed a set of nng<^ given by this arrangement very obliquely, 
that the icflcctiou from Ihc shp of glass might be copious 
Then guarding the point of contact between the kns and the 
slip oi glass horn the direct incident light, 1 saw the rings, 
after the colour of then centre had been changed, by nuans 
of an internal rcflectioo iiom the lowest suiUcc of the slip 
of glass* by which mrosc up thiongh the point of contact, 
and formed the primary set of rings, without hating been 
transmitted through the lowest surface of the subjacent glass 
The number of tiansmitting surfaces is thcretore by this expe¬ 
riment reduced to tliicc* but 1 shall soon have an oppuituiiity 
pf showing, that so many are not required for the puipnso oJ 
forming the rings 

XXIV Of tkt AUiQi^ (/ tieSmjiice, 

We have already shown, that two sets of rings may be sc^ n 
by using a lens laid upon a slip of glass, in which cast, tlieic- 
fore, whethoi we see the rings by reflection or by trunsmik^ 
Sion, no more than four suifaces can be essentiakto their 
formation In the following*experiments for invtstig'nng thp 
action of these suifaccs I hast preierred metdlline rcfllc'jOn, 
when glass was not required, that the apparatus might he 
mote simple 

Upon a plain metaUtnt mirror I laid a double convev lens, 
basins a siiong emery scratch on its upper surface When I 
* saw tlic rings through tin dcralch, they appeared to have a 
black maik acioss them By tilling the lens, I brought the 
centic of the tings upon the projection of the scratch, so tb U 
the incident light was obliged to come thiougli iht scratch to 
the rings, and the bUck maik was agim visible upon them, 
hut much stronger than befou In neither of the sjtuatioDs 
well, the lings dishguied Ibc stronger mark was owing to 
ihi Mill rupiioiiol the Micidcnt light, but when the risgs had 

fcccivid 
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received then tidl illui»inilion»tliemaiL hIs uoalrr,because 
in the 1 iUlt ca^iG the nn^ tbem»^lvv5 a ere {uoUib)) com- 
|>)cle, but in llii^ionncr deficient • 

^ J placed a Iciib that had a very scabrous polish on one side, sea 1 >tou»ncsrj 
bu? was highly polished on thootliir, upon a initaMinc Aiir- 
Tor The ikfcctivt side being uppermost, t did not bnd that 
Its ^cabiuusne<vs had any distorting eD<ct upon the ntu,s 

Ispliiiterfdob the <clge of a pi uii dip of it bioko is or irreitubnir 

It U'iUall^ dues wall a waving, stiiatcd, cuuid slept loining 
loan Lilge The splintered part was plicsd upon i om\i\ 
motallinc minor o4 2 luches locus, as lu IM V, lig 10 ihc 
irregularity oi ihestiuied surface, tliiuugli whish the iiu ifknt 
ray 1, <?, was made to puss, had \ery luikcflcct up^m the lorm 
of the rings ^ thestu i ippcanngoiily liU liiicduik Inns, with 
haidly any visible distoitjon, but when, by uUiug, then turn¬ 
ing ray, 2i 3% was also biought over the striaud suil tu., the 
rings wete muchdisliguied ihis cvpciiment tlurctoic stems 

to piovt^ that a \<.ry regular refraction uf light by the hist 
suilacc IS uutnccifbsaiy, lur though the rings were much dis- 
iiguicd, when the returning light came thtuugli the spimtciui 
ilctcet, this 18 no more than what must happen to the ipjiear- 
Vino of every ol^eet, which is seen tliiougb i distoiung 
medium 

1 laid the con\e\ side of a piano eotive\ liusot 2 8*inch Altemij; Oie 
focus with a diameter of I j upon u plain iiiinor,nnd wht n 1bad'no 
^aw 9Sit ol lings 1^ tilted the iins so as to bring the point of 
ani^et to the Sit) cd^e of the lens, both towiiils tlie li^bl 
«iid from the light, which, on account of the laiijt di tmcCei ol 
the lens, gave a gicat vanety lu the angle of intidonce to the 
fays winch fonned 4hc rings, but no cliflerciia in (hen sire 
appealance could be petceived Ibis seems to piuvt, 
that no niodifkation of the fust surface m which the iiigU of 
incidence is concerned, such as refiaction and dispeision, has 
any sliare m the production of the tmgt, and that U nets 
merely by the intromission of light, aud though ocn this is 
not without being influenced by a change of the angle, it 
can only produce a small difference in the brightness of the 
nags 

j^nore forcible argument, that leads to the stme conclu* F«iriher prod 

Sion, 
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»ion» IS follows' L»>iQg dowD three 64 inch double con* 
vex lenscb, I pieced upon the first the plain side of a piano* 
convex Ills of ^ inch focus* upon Uio stcoinl, a plain slip of 
glass, and upon the third* the plain side of a plano*cotic<ive 
lens also { inch focus I had before tried the same expen* 
ment with glasses of a greater focal length* but selected 
these to strength! n the argument Then* as nothing could be 
more different than the refraction of the upper surfaces of 
these glasses* I examined the three sets of rings that weie 
formed b) these three eombinalions* and found them so per* 
feedv alike, that it was not possible to perceive any different! 

The Ant tw ^ the sire and colour This shows, that the tint surface ol 

inlet toth« incumbent glasses merely acts as au inlet to the rajs that 

afterward form tbc nngs 

^u*fice rough* To confirm the idea, that the mere admission of light would 

bo sufficient* 1 used a slip of glass polished on one side but 
roughened with emery on the other* this being laid upon a 
3t*feet object*glass, I saw a set of nngs through the rough 
surface, and though they appeared hasy, they were otherwise 
compItU in figure and colour Tbc slip of glass, when laid ni 
the same manner upon the letters of a book* made them ap^ 
pear equally ha/y * so that the rings were probably as sharply 
fo] med as the letters 

Kaving now already great reason to believe, that nomodifi* 


cation, that can be given by the first surface to the incident 
rays of light, is essential to the formation of the nngs* t made 
the following decisive experiment ^ ^ 

Upon a small piece of lookmg*glass 1 laid half a double 
Turn cruci» convex lens ot 16 inclie» focus* wiib the fiacture exposed lo 

iIk light, us leprcscnted in figuic 11 Under the edge of the 
perfect pnit of the Itns was put a small lump ot wax, soft 
enough to allow a gentle piessuic to bring the point of con* 
fact towards the fractured edge, and to keep it tlieru lo this 
arrangemout it has already been shown, that there ore two 
different wajs of seeing two sets of rmp by the rays 1, 2* 
d* we see a primary sit, aud by 1,2,4,5* the secondary set 
belonging to it by Uic rays 6, 7* 2* 3* we see a difivrciil pri* 
mury set, uiul by 6* 7» 4, 6* we set its secondary one 

Ihatlhis theory i> will founded has alieady been p'xntd, 

but 
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but if *WG sht;ald have a doubt remaining, the interposition of 
any small opaque object upon (he looking glass near the frac* 
ture mil instaociy step the tatter two setsoi nnj^pand show 
the alternate colours of the tuo sets, that u ill then be seen by 
the rays 1, 2i 3, and 1, 4, 5 Removi in the nc\t place 

the stop fioin the looking glass, and bring (bcsicond shadow 
of the penknife over the pi unary set* and there will then 
onl) remain the two sets of rir^ formed by incident rays 
which come from 6, and which luu never passed through the 
upper surface of the ions Now, is both sets of rings in this 
case arecomplitely formed by rays transmitted upwiriUfiom 
ihe coated pait ot the looking*glass without passing tbroui;b 
the first surface of ihe incumUnt lens, thcpioof that th 
moilifjing power ol that suiface is not requiicd to the foim* 
fltJon of tht rings, is establtshcd 

It can hatdl) be ^tipposi <U th^t the first surface of the lens The upper 
should have any concern in the foimatjon of the rings, when foMhs 
the rays arc reflected fiom the looking glass towards the eye, rauriuogrs) 
but the same e^pcllmont, that has proved that this surfaci 
ivis not required to be used with incident rays, will show, that 
\\t may do without it when they arc on tbtir return We 
need only invsrt the fractured Uns, as in figure 12, when ei¬ 
ther 1, 2, 4, 5, or 6, 7» 2, 4,3, svili conye) the image of the 
rings, after their fgiination, to the eye, without paasing 
through any part of thi lens 

J XXV Of ike Action <f file second Sufaec 


As rings arc formed when two glasses are laid upon each Action of ihe 
other, It IS but reasonable to expici, that the two surtacei at 
least which are placed together should have an imnuiiiab 
effect upon them, and so much the more, as it bus been ascci • 
tamed, chat the first surface assists only by permitting light to 
pass into the body of the glass Some of the experiments, 
that have been instituted tor examining the action of the 
first surface, will equally serve for investigating that of the 
second ** 

2he lens already used with a strong emery scratch being ^entcheU 
again placed on the mirror, but with the injuicd side down* 
wa^i I found that the rings, when brought undci thescnitch, 
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Erere not<difttorterf, they had only a black mark of the aamtf 
Bha{)c aa th(» actatch across them 

*tnbrou5 fhe len^uftb a scabrous side was also pliCed tif,vn upon 

the mirror, but witJi the highly polished side Upwards In this 
position the scabrousness ol the lowest surtnee occasioned 
great irrt;;ul miy nmong the rings which were indented and 
broken whtrever the little polnhcd holee that make tip a sea- 
bicus surface came ncai thtm and if b) gently Ulting the 
lens a strong contact wa^^ pi evented, tho colouis of the rings 
were Irkcwisc e\trcmcly di^dgiircil and changed 
I^thetlMov As we his e nowsiiu that a polished defect upon the second 

surface will ifTect the figure of the rings that nrt under it, it 
ingl^n * will remain to be determined, whether such delccU do really 

distort them by some modiluatioii ilu) givt to the rays ot 
Clmm * * tn their ptssngc through tin m> or whether they only re« 

present the rings as deformed, bi cause wc sei them ikrougli 
a distorted medium* I or although the scabrousness did not 
sensibly alTcct the figure of the rings when it was on the lust 
surJace, wc maysuppoM the little polished botes to have a 
muLli stronger elhct in distorting tlit appearance of the ring» 
when they aie clobc to them 1 he lullowing tvpcnmcnt will 
enuuly cle^i up this point 

Icffecl of 4 po» the middk of a 22 -inch double coiiicx luis I diew n 

strong line with a dnmond, and gaie it a polish afterward, 
that It inrght occasion an nicgular nfiactiun Ihis^being 
prejiatecl, I 1 iidii slip ot gl iss upon n plain metalline coError, 
mil placed the lens with the polished lint downwaids iipai^ 
the dip of glass fbis anungeinent has been shown togne 
tivo bcts ot nn^sv When 1 csainined the primary set, a 
strong dlsJigunng of the lings was visible, they had the 
a}ipcuranee ol has mg been loiced asunder, or swelled out, so 
us to be much bioadei one way than anuthcr The rings ot 
the scconduiy set Imd exactly the same defects, which, being 
strongly maiked, could not he mistaken. 1 he centres of the 
two seHs, us UHuU, weie nt opposite colours, the fiist being 
hlick, the ••icoiid white, ind all those dclacis, tlmt acie of 
onecoluui in the tii»t set, aeie of the opposite colour m the 
second Uhen, by the usual method, 1 changed the colours 
of the ccntiis ol the iingH, making that of the pninai^^hitc 

and 
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«nd of the feeoDdarj black* the defects in both eeU were 
still exactly alike, and as before, except that they bad also 
undei^ne the like tiarisforiDstion of colour, each having as¬ 
sumed its opposite It temaius now oul> to show, that tins 
experiment is decisive, for by the establislied course of the 
rays we saw the secondary set of nogs when it had a white 
centre by the truosmitted lajs maiLed 1, i, 4, 5% in hgurc 
13 i and when it h id a black oue, b) the reScctal lays G, 7, 

12, 4, 5, oi the same figuie, but lu neither of these two 
cases did the rays come tlirough the defcctuc part of the 
lens m tlieir return to the eye 

lliis expenoient proves moie than we might at first be Tht» proven it 
aware of, for it does not only establish, that the second 
surface, when properly combined with a third suitace, has a msnoo of tfis 
modifying power, whereby it can interrupt the legulanty of 
the nogs, but also one whereby it contributes to their for- 
mation, for, if it cau give an uregulai figure to them by 
transmitting lU iiiegularly modihcd rays, it follows, that 
when these rays are regul uly raodilied it will be tlie cause ot 
the regular figure of the nogs Nay, it pioves more, for if 
it modifies the hguie of the iings by truismissioii, )t modi¬ 
fies them no less by reflectlOn, which muy be seen by follow* 
ing the course of the rays G» 7» 4, 3, tor as they do not 

pass through the detective place of the luis, they coo only 
receive their modihcation from it by reRcction fhis opens Hi nee we 
a fietd of view to us, that leads to the cause of all these la- 
^ricate phenomeii i, of which m a second put of this papui phenommii 
I shall avail mjself 


XXVI OJ* the Action the third Sniforc 

When a double eonicx lens is laid u[Kin a plain mctalhrie Action of tho 
mirror, that happens to have ^in cmciy sciatch m its suifuce, 
me see it as a black hue under the rings thataie formed over 
them This shows, that, when a defect frim want of polish 
has not a power tu refiect li„ht in an ii regular uianner, it 
cannot distort the rings tli it are ioimed upon it 
When I laid a good 21-fect object glass upon a plain slip Def(.cts m thw 
that had some defects in its surfaie, the rings, in eic ry part 
of the object glass that was brought <iier them, were always ^ ^ 
disdgured, which proves, tliatu rcUection from a defective 

* third 
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third surface hat a power of forming dist4)tted nng«i and that 
consequently a reflection fcotn one that is perfect most have 
a power of *fonning nng;ii withoot distortion, when it is com* 
bioed With a propir second sarface ^ 

When the defective slip of glats, with a perfect lens upon* 
it, was placed uixin a metalline mirror, 1 saw the seco dary 
set aflecUd by distortions of tlie rings that were perfectly 
like those in the primary ^ct, which pioves, that a {>olisbed 
defect in the third surface will giic modiflcations to the 
r*i>s that form the ring^ b) tiunsmission as well os by reflcc* 
tion 

XXV lb Tht C oloHt of the TfJletUug and iranmiUiftg Sut - 

Ju^i HO comet/HtHCt ^ 

1 lud sesen 54*mcb double comex lenses upon seven cop* 
pieces of plain gloss flic colours ol the glasus 
ijucnec weie those which are given b) a imsin, namely, violet, iiw 

digo, blue, green, }ellow, orange, and rod. The nngs re» 
fleeted from each of thc^e |,la«seB were in every reipect 
alike, at U ist so far that 1 could have a black, a white, a 
red, un orango, a ytilow, a green, or a blue centre with 
ever) one of them, ac< oninig to the degree of prewure 1 
used The len^ being veij transparent, it mav be admit¬ 
ted, that the colours of the gl isst s seen through them would 
in some d^ree miy with the colours of the rings, but the 
action of the cause that gfvts the nngi* was not lu lhe*^least 
s fleeted bv thnt circumstanie 

1 saw the nugs also b} direct transmission through all tl^ 
Coloured glussts * atept a dark red, which stopped so much 
light, that I could n(»t perceive them The colour of the 
glasses, in tins wa}, coining directl) to the eye, gave a strong 
tinge to the centres of the nugs, so that instead of a pure 
wliite I hod H bliicidi white, a greenish white, and so of the 
rest, but tlic iorm of the rings uas no less perfect on that 
account 

X\N III Of ti< AcitoH if the fourth Surface 

Action uf the W^e hoM ulrendv seen, that a set of nogs may be com* 
4ih»ttriacc p\etely formed bj reflet tion from a third surface, without 

the introduction o( a tourth, thi», at itll events, must p^ve, 

* Uiut 
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Hut nuch ft rarfoco it not etsentml to the fonnetion of nn^, 
butfliiiiotonij in direct tranvmiMioD^but alto when two tetii 
of nnga are to be eecn, one of which wity be fomM by traoe- 
ij^iMKHiftbit fourth surface matt be lotroiluced , I haie ascer¬ 
tained by the following expetimeute how far the same has an> 
share in the formation of nns;t 

Id direct transmisiiion, where tlie hf^t comes from belowi 
t)ie fourtli surface mil take the |mrt which is acted by the 
hr6t> when nuga are seen reflecud from a netalline raiiror 
Its office therefore will be merely to affnd an entrance to the 
rays of ii^t toto the tnbatance of the lubjacent gloss, hut 
when that light it admitted through the hrst» aecondi and 
third surfacejp the fourth ukes the office of a reflector, and 
teadf It back towards 'the |Muut of contact It will not be rc- 
quired to examine this reflection* wnce the light thus turned 
back again is* with respect to the point of contact, m the 
same situation la which it was after its entrance through thr 
hrst surface, when it proceeded to the same point, bat when 
two sets of nogs are to be formed b\ rays, either coming 
through this point diiectly towards the fourth surface, or b\ 
reflection from the same point towards the place where the 
secondary rings are to be seen, it will then be necessary to 
examine, whether this surface has anv share in their forma¬ 
tion, or whether these rings, being alfeady completely form¬ 
ed, are only reflected by it to the eye With a new to rxpsnmsnt 
this, I selected a certain polished defect m die surface of o 
piece of coach-glass, and when a sS-mch lens was laid upon burl4CC 
it, the rings of the set it produced were much distorted 
The lens was then put upon a perfect slip of gloss, and both 
together were then laid vpon thedelectirc place of tfae coach- 
glaas The nngs of the secondary set reflected by it were 
nemtheless as perfect as those of the pntDoiy set It oc¬ 
curred to me, that these nogs might possibly be reflected 
from the lowest suriace of the perfect slip of glass, espr- 
cially as by lifting it up from the coach^ass I still continued 
to see both sets To clear up this point, therefore, 1 took 
jwuy the slip, and turning the defective place of the coach- 
glass downaardo, produced a set of perfert rmgx betaeeti 
Ae lens and the upper surf ice of thr coacli^lass, and 
brought tt into such a situation, that a nndarr set mu^t 

be 
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be reflecUd from iUe d«ftrtivt pl^ce oi the lowe$t turfaie* 
This beiO|? obtained) the unge of thii Mt were aj^am as vrcll 
formcdi ahtl as tree Irom distort lonsi rs those oi tbe piimaiy 


aet* 

Itrfrartion of Upop a plum miUllitle YiiirrOf I latd down twoknsesf ofie 

ihc 4thsur( tcf‘ ^ p|||fjrt<on\cx» tilt Other a pl»iio-conca?c» both of S 9 inches 

^aiiliUlLurjio ^ 

(fbet focus and havintt plain side u pa aids When two 21«mch 

double convex ;;iaMet were laid upon them* the secondary 
sets of l>oth the com In nations were of equal siae# and perfuctl} 
liLe their primary setsi which proves, that the relractioii of 
the fuurth iurfaci i« eithiT not at all ooocemed, or at hast 
has so little an eflect in altering the sue oi the nni$s that it 
cannot be perccited 

The result of the fort going experiments, relating to tlit 
action of the several surlat es, is, 

r^encrat rt 1 That oiil} two oi them are essentia] to the formation oi 

concentric rings* 

JI 1 hat these tno nitint be of a certain regular constiuc* 
tion, and so us tu form n eeiiiial contact 


III 1 hut tlie ra)s Iroui oue side, or the other, must cither 
pass through the p<niitoi contact, or throiigli one of the 
suriuccs about the sauie point to the ntlier to be icilecttd 
irom It 


1\ And that in all the^e cases a set of rings will be formed, 
having then common centre m the place where tlio two stir* 
faces touch each other 


Ini^uir) con 
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XXIX Consideratvmf that relcte to the Cause of the fof^ 

matwn of conccirfnc Rings 

It IS |>erfectly evident, that the phenomena of concentric 
rings must have an adequate cause, either m the very nature 
or motion of tbe rats ot hglit, or in the modihcations that 
are given to them by tbe two essential surfaces tlutt act upou 
them at tin. time of tbe formation of the rings 

1 hib seems to reduce the causi ucare looking for to an 
nUeiUHtive, that may be determined, ior if item be shown, 
tiiut a dispoHtiou ot the lA^s of light to be alternately re¬ 
flected and transmitted <uiiuot account ior the phenomena* 
which this Inpotlicsibibto cxplaui, a prDpo«>itiOD of account- 
iijg for them bv modiluation*! that may be jmvcdi evtB on 

* the 
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the \er} piiociples of Sir 1« Newtoa* to hove oa oxMtenoei 
will find a ready adinitUncei 1 propoae> therefore, now to 
give dome a^ments, which wiU remove an obsticle to the 
i^veatigatiou of the real cauee of the formation of the coiw 
ceotnc rings, for after the very plausible supposition of the 
alternate fits, which agrees so wonderfuUv well with a mim* 
her of facts that haie been lelated, it will hardly be atr 
lempted, if the^e slioiilii be set aside, to ssonbe some other 
inherent property to the r4}8 of light, whereby we might 
account for them , and thus we shall be at liberty to turn 
our tlioughts to a cause, t)Mt n\tky be found m the modifi- 
cntioijs unsipg fiom tht notion oi tlio^ surf sees, which have 
been proved to be the only essci)tial ones in the formation of 
rings 

XXX Concentric Itlng> easmot be formed by an 
Ji4ftection and Tranmtmon the Hays of Light 

One of the most simple raetiiod^ of obtauiiQg a sot of con^ Tlic) cannoi 
centric rings is, to la> a convex lens ou a pUm metalline 
mirror, but iti this cast we can huie no transmisuou of mji, aikI 

and ilitrclure %e cannot have an alteroatr reflection and 
trunsmissiuo of them It to get over this objection italinuld 
be 8Qid, that, instead of Uansmission, wc ought to substitute 
abborption, since those raj 6| which in gluas would have beep 
transmitted, will be absorbed b) the metal, we may adipit 
the elusion it ought however to ]uve bero made a part ol 
the lj)(>oxhc»is<. 


XXXI Alternate nts pf easy ReJteeUw and easy Trana- 
musipnf t/ thiy eaisf, do not exert tkemseloes according to 
tariOHs Thicknesses nf thin Plates of Air 

In the following Ckpenroenc, I placed apbiu well jiohabcd itau of us\ 

piece of gl«sb 5 6 inches Long, and 2 J thic^, upon a plain 

metaUme luiiror of the same length with the gbiss, and ui th«y d<» 

order to beep the mirror and glass at a distance irom each 

' 1 " « th€m5«lT« sc 

other, 1 laid between them, at one end, aoanow strip #f (.grdmg to vs 

such paiiei m wl coiniDonly put betacen punts The thick- 

-. . « . . , I # * Mi gf linn 

ness of that ahuh 1 used uub the oiOtb part or an inch, piau^of 

lor \’ 2 S folds of u bid together would hardly make up 

tvs it tenths ( fx>n tlu i,1 ns 1 put i 39-mch double com ex 

* lens 
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1 

lens I aod baring expoaed ^ia combiRAtion to & proper 
1 saw two complete aeta of coloured rioga 

In this itrangetnent, the rays which conrey the sccondar? 
set of rings to the eye must past through a tliin wedge of 
air, and if these rays are endowed with permanent fits of 
easy reRectioni and easy transmission, or absorption, their 
exertion, according to Sir I Newton, should be repeated at 
every different thickness of the plite of air, nhtch amounts 
to the YU \f‘X pttrt ot an inch, of nhith he sa^s, ** Hare est 
rrassitudo aens tn ptimo atiiitilo obseitro radiis nd perpendw 
enlum meidentibns cMtnto, qua parte is annulus obscuns- 
siinus est ** The length of the thm wedge of arr, reckoned 
from the line of contact, to the beginning of the inteqmsed 
strip of paper, it 5 9 inches, from which we calculate, that 
It will have the above mentioned thickness ot yV ^ 
from the contact, and therefore at yV* tV» tV> tV» ih 
kc we shall have the thickneu of air between the mirror 
ond glaas equal to ttVvw* Tv/rar* TTiiWr* • 

of which the same author mys, that Hiey give crassitudi** 

nes aens in omuibut anmdis lucidis, qua parte lili lucidia« 
siRie sunt ** Hence it follows* that, accorAog to the above 
hypothesis, the nngt of tbe secondary set, which extended 
over a space of 4 of an inch, should suffer more Uian seven 
intems|^oni of shape and colour in the direction of tbe 
wedge oT air« 

In Older to ascertaiu, whether such an effect bad any ez* 
istence, I viewed the secondary »et of rings upon every part 
of the glas^late, by moving tbe convex lens from one end 
of It gradually to the other, aud my attention being parti¬ 
cularly directed to the dd, 4tb, and 5th rings, which were 
extremely distinct, 1 saw them retain their shape and colour 
all the time without tbe smallest altemtion 

The same expenmeut was repeated with a piece of plain 
glass instead of tbe metalline tuirror, in order to give room 
itvc the fits of easy transmission, if they existed, to exeK 
themselves, but the result was still tbe same, and the con¬ 
stancy of the brightness and colours of the rings of the se* 
condar^ set plainly proied, that the rays of light were not 
affected by the thickness of the pi ite of air through which 
thev passed ^ 
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XXXII AUmate fUt q/* mjr RtJUtuon md Tnms^ 
mmiont tf txutt do noi exeri iktmHhtt accordmg to 
Offr^ouM Thtclaie$i€t tftm Plai^ Gloss ^ 

I selected a well polished plate of coach glass 17 mches No fits exert 
long, and aboat 9 broad Its thickness at one end was 33, 
and at the other 31 two hundredths of an inch, so that in mu4 thick- 
its whole length it differed xiv ®f in thickness By ^g|^^^**** 

measuring many other parts of the plate I found, that it was 
lery regularly tapering from one end to the other This 
plate, with A double convex lens of 55 inches laid upon it, 
being placed upon 4 small cnetalhne mirror, and properly 
exposed to the light, gave me the usual two sets of riugs 
In tht secondary set, which was the object of my attention, 

I counted twelve nogs, and estimated the CLntral spoce be* 
tween them to be about H times as broad as the space taken 
up b) the 19 tings on either side, the whole of the space 
taken up may therefore be reckoned equal to the breadth of 
40 rings of a mean sise for the 19 nngs, as usoal, were 
gradually contracted m breadth as they receded from the 
ceutre, and, by a measure of tlie whole space thns taken pp, 

1 found, that the breadth of a ring of a mean use wuS about 
the 30Bth part of an inch • 

Now, according to Sir I Newtoo*a calculation of the ac¬ 
tion of tlie hts of easy redectiou and easy transmission m 
thick gl isB plates, an alternation from a reflecting to a trans¬ 
mitting ht requires a difference of tttttt ^ 

thickness* , and by calculation this difference took place m 
the glass plate that was used at every 80 th part of an inch 
of Its whole length, the 19 rings, as well as the central co¬ 
lour of the secondary set, should consequently have been 
broken by the exertion of the fits ot every eotfa part of aa 
inch, and from the space over which these nogs extended, 
which was about 13 inch, we find that there must have been 
more than ten such interrnptions or breaks fai a set of which 
the 308th part was plainly to be diftinguisbed But when 
I drew the glass plate gently over the small mirror, keeping 
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the aecoodarjr set of nogs m view, I found their shape and ^ 
colour ali^^ys completely well fhrmed 

This ezperitnent waa also repeated with a small plain gkss 
instead of the mttaUine mirror pot under the large plate rfu 
this manner it still gave the same result, with no other differ- 
ence but that only six rings could be distinctly seen in the 
seenudary set, on account of the inferior reHection of the sub¬ 
jacent glass 

XXX III CUosfvd may le toinplftelj/ Jbrmed lel/A- 
oui fke Asnstmee any tAin or iAkA Plates^ etlher of Glass 

or ^ Air 


Th« ni>|^ may 
lie formul 
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or tlnn |jldni 
of orair 


The experiment I am now to relate was at first intended 
to be reserved for the second part of tins paper, because it 
properly belongs to the subject of the flection of the rays 
of li^t, which IS not at present under consideration, but 
as it particularly opposes the admission of alternate fits of 
easy reflection and easy transmission of these rays in their 
passage through plates of air or glass, by proving, that their 
assistance lu the foimatioD of nogs is not required, and also 
throws light upon a subject, that has at different times been 
considered by some of our most acute experimeotalists, t 
liaie used it at present, though only Jo otie of the various 
arrangements, in which I shall have occasion to recur to it 


< hereafter 


ruMument of Sir 1 Newton placed a concave glass mirror at double its 
Siri N«wtuji, length from a (hart, and observed, that the reflection 

of a bean <A ii^it admitted into a dark room, when thrown 
upon tins mirror, gaie ** four or five concentric msea or 
** nugs of coloars like rainbows* ** lie accounts for them 
by alternate fits^of easy reflection and eosj tniismission ex¬ 
erted in their passage through the glass plate oi the concave 

mirror t 

of tW duke uf Duke dc Chaulnes concluded from his own experi- 
ChauUies, meuts of the same phenomena, that these coloured rings 

depended upon ^ the first surface of the mirror, and thutbe 
** second surface, or that which reflects them after they had 
passed the first, only served to collect them and throw then? 
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** upon thepaitebotrd^iDA wSoe&t toQukeiheia 

« vwible**’ , 

Mr ]3roagbtJD» «&er})avicig cindered what tli« two tu* of BroafhJim^ 
tU;»ni I hava mentioacd had do^e»aay», •* upoo the whole 
** thace appears emjr ■whop m beUaee» that aiogs a^ 
femed bv the first tarfece ouit ^ the light, which, after 
refleceioa from die secopd sur&oe» is scettarad, aod passes 
** 00 to the chart t ** 

My owQ expeeuMOt st as follows 1 {Jpced a highly po« of the author# 
lidicd 7 feet nucroi, but of nsetal tpstaad of glass, that I 
XQight pot have two surfaces, at tbo cliatfmce of 14 feet from 
a white screea, and through p ho]^ m the middle of tt ooe 
tenth of an inch in diameter I adoifftedfa beam of the lan 
into my dark room, directed so as to fall ptrpeodicularly qn 
the mirror In this arrangement the whole screen wepiamed 
perfectly free from light, because the foeos of all the rays, 
which came to the mirror, was by reflection thrown back 
into the bole, through which abey entered When pU was 
dnlv prepared, I made au A^wteot strew some baiHpowc^r 
with a puff into the bean of light, while I kept my attwtipo 
fixed upon the semn lu looo tas the bair*powder reached 
the tieaai of bgbt,tthe screen was suddenly covered xdb 
the most beautiful arrungemwt of copce^tnc ^ctscles, dii* 
jdaying all the brilltant colours,of the rambow Agre^t 
variety in the sue of the rings was obtmned by niakipg the 
assistant stiew the powder into the beam atji greater dis* 
itaoce from die mirror tor tbe n{)gs contra^ by an increase 
of the distance, and dilate on a ogMar Approatdt of the pepr* 
der 

Tbia eapenoient ts so simple, awd points out tbe^nyral 
eaases-of the nngs, which are hero produced, m so jp^}n a 
nanner, that we may oonfideatly mf tbqr anae fropi^^e 
fleetion -of tbe rays light oo tbe^raKlos of tbe fl^ng 
powder, mcjd^fiod by tbe curva^aoe of tho aefioftiag surbee 
ofitheimrior 

i^ere a(e have oo loterposod of ^^gsa of a giyen 
thinness between ope surfime aod d|ot^r> tjtvftmigbt pro- 

s * 

o Pri€Stie;*s History, Ac on ths ColoartV dua nstSS, p S15 
^ PUiJ Trans for 1796^ P 
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dace Uie colours by reflecttn^ some of light and traos^ ^ 
tDit^ifig ethers, and if vre were inclined to look upon the 
distance of the partjclea of the floating powder fiom the 
mirror as plates of air, it would not be possible to assign 4ny 
certain thickness to them, since these particles may be spread 
in the l>eam of hglit over a considerable space, and perhaps 
noneol them will be exactly the same distance from the 
mirror 

I shall net enter into a further analysis of this expenment, 
as the only parposi for which it is given in this place is to 
show, that the pnnaple of thin or thick pistes, either of an 
or gla>8» on which the rays miglit alternately e^ert their fits 
of easy reflection and easy transmission, must be given up, 
and that the fits tbemsetves of course cannot be shown to 
have any exi&leiicOi 
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'basil, on which n stmlar edifice moy be placed That there 
1 ^ such 0 one we cannot doubt^ and what I have already said 
will lead us to look for it in the modify mg power, which the 
two surfaces, that (Ate been proved to be essential to the 
fcrmution of nogs, eaort upon the la^ of light The Second 
Part of this Pdper, therefore, will enter into an examination 
of the venous tnSdrfications, that light receives in itsapprcwch 
to,eutrauce into, or paaragebj, diflereotly disposed surhees 
or bodies, in order & discover, if possible, which of them 
may be the immediate cause of the coloured rings that are 
formed between glasses * 


XXXIV Cimcldn(m 

It will hardly be necessary to say, that all the theory re¬ 
lating to the tt/e of the parts of natuial bodies and their in* 
terstices, which Sir I Newton has founded upon the exist¬ 
ence of fits of easy reflection and easy trasmission, exerted 
differeuti}, according to the different thickness of the thin 
plates of which he supposes the parts ot natural bodies to 
consist, will remain unsupported, for if the above mentioned 
fits have no existence, the whole foondatioii, on which the 
theory of the site of such parts iS pkced, will be taken awaj , 
and we shall consequently have to look out for a more firm 
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D^BcrtpiioH qf a newfy tnvtniid CiJonmeter, mth Etptn* 
menu to proott that m tnereottd Capccitp Jbr Colorte 
^ccompcmos an Increaje of Tomperaturr Bp Joalph 
Kbade> M D ^ 

SIR» Edinburgh^ Jan Q 2 t IBUe 


Be^ leave to commamcate, through the medium <»f j’our 
very interesting and acientific Journal^ the invention of a 
calonmeter, Tree from those inaccuraaos incident to the ap- pefccu of tha 
paratua of Meters I^voisier and Laplace, in ahich jt of^ 

impossible to guard against errourt arising iVom capilUiy 
attraction, from the proceM of freenng and thawing pro¬ 
ceeding at the same period, and likewise from the mfliicnce 
of a current of atmospheric air In this communication 1 
will confine myself to a summary deacnption of the appa¬ 
ratus, and of 4 discovery deduced fiom it, which must in¬ 
fluence in a most important roanuei, if proved^ the investi¬ 
gations of caloric, that, contrary to received opinion, water Cipa<ii> of 
increases in capaaty from the therroometnr range of 32 to 

in a just rate for every dt^iecof tcmperatuie commii- unuuimiy «<th 
nicatcd it>csmi,cr4- 


Description of the CaJoTmetetf ivAicA u to be format of thin 

sheets if Brass or Tm * 

The innermost compartment No 1, PI V, lig 1, designed i h r ilonme- 
for the fluid to be subjected to experiiueot, is to be stopped 
with a tbermoraetne cork, a, or, what is better, a theim^ 
meter surrounded with chamois leather, and mode to fit 
accurately the aperture The second compartment, No 9, 
holds a quantity oi water, aud is likewise to be stopped by 
a tbermometric cork, b, made air-ti^it by sealing wax, a>, 
this water is not to be removed from the compartment during 
the course of the expenmeiits 

The external comportment, 3, is designed to act os an 
impeffect conductor of calonci and is to hau a roatiog oi 
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list or ffanoel between the sheets of bmps, vhidh» combined 
with t}ie confined air, renders the lostnunent extremely acnj« 
rate, a minute elapemg before the tbermmneter fell I degree 
at 150^ Therefoie id experiments scarcely requiring ti^ai 
time, there can be no abstnctioD of any consequence by 
the atmosphere 

When we wish to estimate the specific calonc of two 
tlmdsi suppose oil tod wafer, we bring the calorimeter to 
specific hcst of the precise temperature of 32^, 40^, 5C^, or any other we 
two fluids desire, indicated by the two thermometers Wc then fill 

the interior compaHment, No I* with water at f 13^, end 
lamediatelv stop it with the thermoroetnc cork, m After 
agitating the apparatus for about the space of 1| minute lu 
a honaontai portion, the thermometers indicate the rise 
experienced ^ the water at 50^ id the second compart¬ 
ment, add the number of degrees lost by the water at 313^ 
in the interior Suppose the calorimeter be roised from 5i)^ 
to we take thatTiiirober a« the specific calonc of water 
We then pour the water from the iiitenor compartment, 
and again reduce the temperature of the apparatus to 50^, 
which IS speedily accomplished, by pouring cold water into 
the innermost compartment, until the tiiermometers are re¬ 
duced to the desired point We are next to fill the lotenor 
compartment with oil at 31f^, and if, after agitation, on 
examining the two thermometers, we find the temperature 
raised, suppose to 60^ we cosily find the q|acific calonc of 
oil compared with water Thus taking water as the stan¬ 
dard, in a short tune all fluids may be examined By sub- 
Solids and an iron cage, sOlfda may be subjected to expen- 

ment, so Iikiwisc may fiuids, which act chemically on metals, 
rty enclosing them in a glaK vessel 

Th author en- ^ piescnt eogagid lo a series of expenments, which 

P'ixtd in a e I hope M300 to bt enabled to Uj before the public Here 

riw of espen reiekr is to take notice, that I hme only used ideal 
tntnb * a II I , A 

numbtrs, moie clearly to illustrate the mode of opemtmg 

with the apparatus, and by indicative of the real 

specific calonc ot oil and watei?r 1 will end fhis part of my 
couimuiiKation by remarking, that in ibis instrument the« 
inaccuracies ansiiig from abstraction of calonc by the at¬ 
mosphere and vi^^el are obimted, which was imposMble by 

' mean^ 



V ^ CALOEMVng* 

OMos of iDUtur«, faf in poiinng tlie U^i liquid iDto^the in- 
tenor chaaiber> th« ^pe of the kittle cnay enter it, so as 
eatiiely to prevent tlie ebstraction ot neat, and (be lesbcl 
mx%t ftct in a eiinilar manner on both daids 

tt uone of the most important questions in chtmistij, to 
detennine, abetlier or not the capacitieH of fluids are p( r- 
maneut from 32^ to or in othtr aords^ whither 10 

degreee of calonc, aSded to water at 32^, wilt pioduce the 
same elevation of teraperature, as 10 degrees throw n into the 
aame quanUty at 200^ Moat chemists are of opinion, that 
water changes its capacity at two pemts onlv in pissing 
from the solid to the fluid, and from the flu d to Uu 
form state, and consequent!), that there is a peimanenry of 
capacity between the thermometne range of the fut/ing 
and boiling points Dni ^lawford. Black, Ipinc, dt Lu<r^ 
BiC thought the) decidedly proved this to be the fact, b> a 
number of exi>enmeiit8, for on mixing equal quantities of 
water at different temperatures, they found nearly a jnean 
produced The air of the room/* says Dr Crawford, 
** being 6l 5^, a quantity of water, weighing IJlbs lO^or 
was heated in a slight tinned iron vessel, th it had a roier nl 
the same metal closely adapted to it, a theimometer being 
inserted in the centre of tbe cover bv means of a cork 
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When the waiqf was raised to the dewied temperature, it 
was gently agitated, that every part of it might he brought 
tu the same heit The tbeimooieter immeised in it |K>int« 
mg precisely to 120 6^, an equal quantity of cold vater at 
50 9^, the parts of winch were also brought b\ agittUon to 
a common temperature, was raia^ widi the warm, by }M>ur» 
lag it into the tinned vessel in which the latter was eon tain* 
ed When the mixture w is induced by ngititnig it with a 
wooden rod to a mean heat, its tempemtun nt *hc end of 
one minute was SQ 8^ Allowing therefore for the 

beat lost m the first minute, we have 89 h 6C^ Inr the true 


temperature of the mixture If the thermometer at the 
niouieut of immersioa hscl indirate*! t^ee&a<t anthoieticul ^ 
mean it would hive stood at 89 8 *** 

I will not here enter into the many difliciiVi<s and poiirces ppft>ark 
of inaccuracy attendant on this method by mixture, but 
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merely 
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merely obacrTe> that when we roneider the quantity of calo¬ 
ric unavoidably earned off» tbe comings ao near an exact 
mean at t^c end of one minute le very aurpn^ing 

I will now endeavour to demon^rate by direct expen- 
in cots, that nn increase of eapanty does mvanably take pldce 
in a just ratio to the locreuse of temperature* and m the 
second place, that a mean* or an appioximation to it* may 
result as well froio a i^radual increase of capaaty, as from 
n permanency consequently* that Dr Crawford's expen* 
ments and mathematical prepositions are founded on false 
data 
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experiment whteh prptee the progreeme Inerequ qf Cape^ 

city 


Experim«At to 
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The calorimeter being at the precise temperature of 4d^* 
which wa«« also that of the room, I filled the mtenor com¬ 
partment, No 1 * with water from a boiling kettle at 
and having closed it as before represented with a thermome- 
trie cork, I agitated the apparatus well for shout the space 
of minute* in a horizontal position, when the two thei- 
jnometers indicated 97 ^ Thcrefoit the water at 21^9 had 
lost which, being communicated to the water at 48^ 

IQ the second compartment* had raised its temperature 49 
degrees Having taken down these numbers, I poured out 
the water from the mtenor compartmeot* and biought the 
caloiimeter to tbe exact tempereture oi 150^* and again 
filled the mtenor compartnient with water from the kettle 
at 313^, when, after bnsL agitaticm as before* 1 found the 
temperature to ht 166 * Therefore iii th)» experiment the 
water at 213^ had lost lO degrees* which* being comniuni- 
cated to the water in the second compartment at 150^* 
raiM.d it» temperature but 16 degrees * whereas if equal in- 
cremcDti of caloric produced equal mcremeats of tempera¬ 
ture* 01 m other words if the capacity were permanent, it 
should hate raised it \ 9 ffTfy»h\cU is easily demoubtrated by 
the following calculation 

If Xi5 degrees raise water 49 degrees, what should 4(1 
raise It ^—Answer* 

Here it is oinious* that the diflerence between l6 11 nd 
IOtVf# dificrence betweeu die capuntj ol water a( 4H^ 

• and 
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Md tlie Mme quantity of wtt«rftt 15t>^ ’n the proportion! 

Uaed ID the catonmeter Or that npwarda of 3 degreea be- 
catne latent, aocordtoft Black, or, vliat is more 

simple and philosophical, went to supply the increased ca¬ 
pacity 

Haring; performed this and a number of other expenments Th^ribultrois» 
at difierent temperatares, with similar results, and also hav- 

. A t t m \ th(rt5vpefi 

mg repeated them before a most accurate and scientihc ex- menw 
penineiiter, for whose opinions I hare the highest respect, 
and having found them all to coracide, I may )ustlv infer, 
that copaciitrs art not permanent Jrom the /leezing to the 
hotifng potnt 

I now proceed to show, that a mean, or an approximation Metn msy be 
to it* may be produced by a gradual increase of capacity 

If I mix water at 100^ with wate» at 50^ ni equal propor- erssse Ti.(vdsi 
tioRf, a mean of 71* may result Here ^5 degrees aitb a 
larger e ipacity arc lost by the water at 100% which go not 
only to supply theses dcgices gained by the water at OOp, 
but also to till up tb It increased capaaty, which the water 
at 50^ expcnenced, to hnng its capacity from the freezing 
point op to an equality of 73*» and we may easil) conceive, 
that they may to nicely hal tnee, as even to produce a Yomo 
Dr Crawford entuely forgot this increased capacity gained 
by the water at 50* This may be more clearly demonstrated 
by two diagrams, tbe one representing Dr Ciawfords 
theory, the oilier mine 

huppose a and g in the parallelc^raro, PI V , hg 9, to Crawford's 
repre^nt the thermometne range, o i are equal to c d, and 
c d to e /, and e / to g A, therefore, if thext ire equal to 
one another, ami represent the capacities, the capacities are 
also equal This may he all very true, but as similar ef-The proof dr* 
fects may ansa frooi different causes, t will endeavour to 
show, how a mean may be produced by a progresdive increase 
of capacity 

Suppose a g, hg 3, to represent the thennometric range The satbot'i 
from 32* to I O'!®, No 4 the capacity of 100*, No 3 that 
of 75^) and No 2 that of 50*, although ab ih not equal 
to c d, nor cd to e/t but it we produce from g A to 1, 
g I Is equal to e d, and if we piodoce g 1 to A, g A is equal 
io^a b To demonstrate this lu another point of view, 

^ « if 
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if we Mid water at\ 00 ** repreaeoted by apace 4» to water at 
50^^ repreaeuted by apace 95 degrees taken from apace 4 
of large capacityi not only go to till up apace 3, repreneat- ' 
log 75*> but alao to fill up apace 1 , the increaaed capaaty 
gdioed by 60* in riamg from the fretaing pomt ^ 

Although geometneui figures are no endence of the truth 
of a chemical doitrine» and riiould be avoided unless tending 
to illustrate the sub^set, yet 1 thought it necessary to call 
them to my aid* the more eapecully aa Dr Crawford has 
dwelt on them at great leiigtli* 

obtfastiniUr these eipenmenti we may analogically infer, that 

lnw similar laws regal ite other fluids in a greater or leas degree, 

and that neither the mercuna!, nor any othei thermo* 
meter, la a {aithfMt index of the quantity ot culoric Thus 
if the capacity of water increase, it docs uot beipc ik the 
quantity of calone thrown in at diifercnt temperatuics But, 
as this le a most important investigation, 1 will defer t]ie dis¬ 
cussion of It to a naore voluminous detatl, for, should my 
rxpenmefits undergo the ordeal of critical investigation, auc] 
be established aa facta, the tbcrnionieter must be regulated 
according to the lucreaaiug capaiitv of the jluid, before we 
can determine the exact quantity of caloiic comniumcated, 
and there must also be aocne other method adopted for prov¬ 
ing die regularity of mercurial expauaiou 
The appa atu« I ^tU conclude by remaiking, th it the apparatus abatract- 
Imtmoro calo- more caloric in rising from 46® to 97*^» than fiom 150® to 
ihai> 9t A liigh and therefoic, m that respect, there can be uo source 
twnpafaiurc of fallac]* 

Sir, T beg leaTC to remain, 

) our very oliedieut eervant, 

JOSEPH RF\DE, M D 

DimmsK^m of P 8 The calonmeter I used held lu the intener cocn- 

partroent, Noi 1, 6o* of water, and id the second ]0|oz 
consequently, if equal quantities acre used, the increase 
would be much more, 

VII 

* The ^unpls sistement of the ^rgtintrrl that, if the eaparilu'* an 
•werina tn any Hicct^swe number of d«|;re<s of the thermomeier bo 
^oppaaed to incrosjo h> the auamratAtion or addition of any onn^tant 

* quantily, 


m 
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E^runentt m tie uincui Speeiei of Cvtoiona hy Mr Vav* 

9 tsiis 


(Concluded from page \iQ ) 

jfppearancei exhthited m a more muiuic txonrnahon ftv %nfu- B«rk»t1]at pfo* 
eton &nd deeochon cf d^ertni tpcciti cf anciono^ tiat prect^ cj|)iute n«i- 

fit ate nettli*T w/tmm of tan nor tarlartud anttmtmy cn^'tamr 


HFSE sort< of bark impart to cold water a red colour. Macerated m 
frequentiv a yellowish red, sorDctimea a brown red Water «ater 
thus loaded with the »oluble part of these beria fiolhson 
agitarion like wort Its ta^te is bitlc% and more or le»s ai* 

Irinpent, this diffenng in the different sorts 

Lift lo stand m an open \es^L or in a close one tf not 
full, It boon grows mouldy, and is covered wub a greenish 
pclhcle 

Some of them are perceptibly reddened by infusion of )it* Some of dM 
tnus, which announces the presence of a free and 

Alcohol, mixed with these inlusions in the proportion of two precipitated by 
parts to one, precipitates a grajish substaAOCi which grows ajeobol 
black on desiccation The ilipd is left moie clear, and of a 
purer led Ihis indicatts thi presence of hiocous matter 

In those infubuns which have an acid 4 sinull quantity of By slkolt 
caustic alkali terms a red precipilatcinclmiiig to uukt hut 
a large quantity ol the rcagiut r«dissoUe> ibis piecipilaie, and 
renders the colour ot the lulusiou more intense. 


Subjected to evaporation they become higher colouied, 
and, alter being thus boiled down, they kt fall on Coolinga form sdep^ 
very bitter brown substance, which Uissidvcs readily lu cooling 

bol, particularly witb the assistance of beat, and u piocipi- 
tated from u by water, if the soiuuon be sulticieatiy satu* 


qusniit), the senes uf capaciiies wtUbe in anthmetiesl progressioe, and 
th» half sum of 4ny two terms equidi«uiii f om the ume middle (degreo 
or) term will be equal, 4iid the re>ult might thtrefore be miKiikeA to 
ladieate an equality oi the cjpacutei N 
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OX TAEIOXS SPECIES (>P CIVCHOXA 

It 

rated Water itself redissolves this substance, though it has 
been separated from it bjrcv ipbration» but i! rcquiies 4 larger 
quantity, than when it is accomp iiiicd with the other pnnci 
pits of cinchona, which seems to show, that these printipW 
promote the solution in naier 

If the infusions of bark lie allowed to cool several times, 
before they are evaporated to drones;*, at each cooling the) let 
fall a matter similar to that |ust mentioned It was foimerly 
supposed, that this substance was rendered insoluble by con* 
billing with oxigen, but the eflect nppiais rather to be owing 
to the insuRicicncy of the water 

It is this sort of trsjnous m itt* r, tint givr^ to b irk and its 
infusions their bitter t iste for if tlir^ sediments be >e|urated 
41 they form, and the infusion Ihii* boded down be Afurward 
inudc up to Its former quantity by the addition of wafer, it 
will no longer posses tlie^mu degree of bitterness Ihe 
whole of this matter however cannot thus be ai purUed from 
wutcr, for the other pnncipks oi the cinchona alw^^s ri.tain 
aprefcy la^c quantily in solution 

But if, after basing proceeded as t haic just mentioned, 
the infusions of cinchoni uduced to the state of »oit extract 
be treated with alcolio), the greater puit of the resiMf/o/m m li¬ 
ter Hill be separated , and nothing will remain but a brown 
VI5COUS substance, that bis scatcely any bittciiiess, is per 
ftctly soluble in watci, and docb not piecipitalc from it on 
cooling 

I hese CNpeiinicnU teach us, that m the infusions jf these 
species of cinchona there are at Udi>t two %oiy distinct sub- 
stancts one bitter irul astimgeiit, soluble in alcohol, and 
but little solubit in water, the other on the coutrary wholly 
insoluble in alcuhol, \ei) soluble in water, and having a 
sweet and pi ucilnginous taste 

Ihcse substances being unquestionably those, which ope* 
rate iDosi efficaciously in the distises in which cinchona is 
emplojed, 1 conceive it will pot be supLi fluous to give an 
account ot their properties somcwbit men at large I sh ill 
begin with that which is solubtt m alcohol 1 Ihis sub- 
*>tancc, in the dr> si lU, has a biuwii red colour, and a very 
I tlci twe 2 Cold water dissoUt^ «nl) one portion of 

auoil 41 
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another remaining in a flocculent form and of a reddish co* 
lour but if the mixturt be heated, this dissolves CoOj and tho 
result 18 a clear hquor, of a ver^ deep red» adiich grous turbid 
oh coolings but lets fall veiy little sediment 

What is remailwablcin tlic manner m which this substance SinipiUr afflaH 
comports itself with water is, that, if we employ but asmall '''Meroiiu* 
quantity of this fluid, it dissoKes entirely, and produces a 
clear liquor if after this more water be added, it groas tur¬ 
bid, and again it becomes clear on the addition of a still 
greater quantity of this fluid 

It would viim from this, that there is some other sub-AppsrmUf 
stance present with it, which promotes its solution when con- 
centra ted, and loses this property by being diluted in water pk 

This ii the mattt r, that u nders the decoction or infusion of Erronaoudr 
cinchona tuibid, by separating as it cools, is it does tlio 
water m which U 1 $ macerated, jf this bd evapoiated to a cci- 
ijut point It IS the same as has been called in pharmacy 
rosin of bark, but it^ mIuIioii in water grows mouldy in a few 
days, and produces fungi, like u solution of gum, which 
proves It not to be a t ut resin, tor it is well known, *hat 
resms never glow mould} 

i hv aqueous solution of this substance, lecently prepared, iusquamiipa* 
and in jl somewhat concentuted state, produced the follow- 
ing ejects with the di/Tcrent nagenU I shall mention 1 
>\ilh ammonia it coagulated into a whiti>h, thuk matter, with 
which gri w brown in the open air, and hardened cou*<iderabl} 

4 little while altci but H softens by beat, and assumes the 
ductility and silk) lustre of turpi nlin^ when kneaded between 
the hands 


il It produced iiearl} the suuc appearances with thcalka- alkahucrsf* 
ti nc carbonates bonate*, 


3 Ifae common acids pioduccd no sensible change in it 
Oxigeniaed muriatic acid <urR^d it yellow, without pro¬ 
ducing any precipitation, but if ammonia were then added, 
a light, florcuicnt, gn}i«>h white pricipitate was formed* 

4 The solution of auMnal^elatine dots no* precipitate it 
\et the infusion of these s|>ocies ol cinchona precipitates the 
solution of animal glue, the pimciple (hat produces this ef¬ 
fect therefore in u^t be Altered duiing tbo cvaporaUoik. 


5 I h^ 
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5 Hie mimale of irniii or any oth^r ferrugmoui salt* pro- 

duces m it a deep greon colour, and >oon aftei a precipitate 
of ihe same tint * 

6 1 be antimoniateJ tartnte of potash occasions no prcTci- 
pitation in it This substance therefore is not the same as 
that, which m the mltisiona of certain species of cinchosa 
precipitates this metallic salt 

7 Lastly It very perceptibly red<kns infusion of litmus 
The acidity of this Mibstauce, and the precipitation occa¬ 
sioned by alkalis in lUconccntiated io}ution»led me to sus¬ 
pect, that Its tolubihtv was in pert owing to tho presence of 
the free acid that accompanies it and this appeared to mt to 
be confumed by the circumstance, that, when once bepaniied 
by an alls ah, washed, and dried, U was no longer soluble in 
water but ui au lofirutoly smill proportion 

ubIms so acid To acquire a greater degree of certainty upon this subject, 

I put some into water acidulated with vaiious acids, and I 
found lu fact, that it dnsolved m them readily, and that its 
solutions resumed a bitter taste, similar to that it bad before 
u was precipitated by an alkali 

Seems to r^uu 1 remarked, that Uiis substance, when precipitated, re- 

Kmeofihc il (Ained a paitof the alkali employed tu throw it down at 
fcsli ihRi thaw, , • ^ * i. 

it down least the foUowiug eapcnnicut seemed to prove this After 

Its solution bud been precipitated by ammonia, and washed in 
a large quantity of water, 1 mixed with it caustic potash, 
which immediately produced a very evident smell ot ammo¬ 
nia, and chiv was out the case, before U bad been piecipitutcd 
by that alkali 

It Is evident iheicforc, that this substance rombmes with a 
portion of theammonm, which is coiplos«d to precipitate it 
fiom Its soluli II, unliss the acid, which n ituially accompa¬ 
nies it, fbiins witiitbjv alkili an insoluble salt, chat mixes 
With the ICSinous roatur, a ct/cuiustance Uuit appears not 
verj' probable 

Neuirahzoi seems from these properties, that this substance acts Che 

both ackU aad ip^% someUiaes of an acid, U others of au atkali, »mcc it 

Combines with both tLesi, ami in part neutralises their pro¬ 
perties 

gdluble in ex- l^i having precipitated this matter by alkalis, an excess 
ccuof aikMu • ^ of 
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of these reagents be added, it is red^isolved* and the solution 
hsi a brown rod colour 

Ihe bolubtluyof this substance lu alcohol is singularly m- ITcat gmtif 

cipAscci b\ heat When the menstsuum is saturated with it, 

, lability m ftt 

It has a red colour, and an extremely bitter taste Water cohol 
throws down from it a cbpious piecipitate of a tiiie rtd slightly 
inclining to lose^colour ihc alcoholic solution, exposed 
xo the air in au open vessel, crjstalli/es in a oeedly form like 
a salt 

The alcoholic solution precipitated by watex still rcUms a Tincturepreci 
poition ot this substance, which continues to give it a rose* *** 

col outline h mug todetp orange [eoiocor], and a perckptibl) 
bitter tasu It deposits tins in scaluof a brown red by spun* 
taneous evaporation 

That pimcipleof the cinchona, which is insoluble in alco* proMipte tait 
bol, being dissolved in uater, bltered, and left to spontaneous males* 
evaporation in a warm pUce, thicken^like a kind of sirup, 
and crysuUises m iamms, sometimes bexaedral, at others Yields sssU 
r horn bold al, at others square, and slightly tinged with a red¬ 
dish brown A portmn oi a thick fluid always remains, ivhich 
never cr^staHiees cofNpWtely, and which must be separated 
by decantation 

By repeated solution and crjstalliaatioD this salt may be Which may be 
obtained white and pure Of its pioperti^ I shall speak purified 
hereafur As to tlie matter that does not cr>stallitf«, but re« Therememder 
inaiUd m thf form of a mother water, It exhibised all Ihc muciUslneui 
characters of a mucilaginous matter, still retaining a small 
portion of the salt I have just mentioned which it is impo^si* 
bit toaoparate from it entirely by crjstalljaatiou 


jetton of acids on the rcuduums of Mchona eikaustcd fry vaUr 

Ihe barks m question, after being exhausted by water, Action of acids 
and eteu by alcohol, still yield something to acids They all 
act nearly in the tame manner that is to say, their elbet is 
coufined to simple solutmo, without occasiouiDg any per 
ceptible change inthtitiature of the principles of the cm* 
chona 


I mutt observe however, that, if the bark have been reduced 
^«fioc powder, and suhjecud to the repeated action of a 

large 
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large quantity of alcohol assisted by hut, liUlo » left to be 
dont. b} the acid^ I he matter taken from I be bark by acidf 
laacccording to all appearance the bamc, as tbat which dis- 
solves ni alcohol, as 1 shall show further on 

Nitric acid acquires fiom it a red, inclining to rose^colouTi 
and sometimes to a deq) orange [nacarafi but these tints 
vaiy greatly in their iQtcii«<ity iccording to the strength ot the 
aad, the stronger this is, (lie more they incline to yellow 
Ih^ nitric acid loses much ol lU acidity by thi» combination, 
at least as fai as wc can judge from the taste it is true it 
dissoUesat the same time a ccitaui quantity of lime, which n 
detected by oxalate of anunonia, and this contributes to its 
neutral laat ion 

If saturated carbonate of potash bt poure<l into thismtric 
solution, a fine red pncipitate is formed but if the common 
carbonate be employed, and added m excess, the colour of 
the precipitate beCbgtes violet, purple, or blue Thus alkalis 
have the property of blueing that colour of tbese baiks,which 
it naturally red 

Meullic solutions likewise form in 4 precipitates ol various 
colours, and more or less abundant, according as the nitric 
acid CO lit 'll ns more or lc<s vegetable matter but, if the ex¬ 
cess of acid be satuiutcd, the metallic salts then produce in it 
very copious precipitates, and the liquor is deprived of colour 

1 Solution of muriate of tin produces in it a lose-coloured 
or carnation precipitate 

2 lhat of sulphate of iron, a grayish piccipitatc 

3 1 h >t ot copper a chesnut brown 

4 Sulphate ot titanium, assisted with a little carbonate of 
soda, formed with the uitnc solution of eiiKhooaan orange 
red precipitate, putty analogous m colour to that produced 
by solutions of ibis metal with galls 

5 Alum oceasioned no change in the acid solution of cin¬ 
chona but aided by a little alkali it carries down with it the 
colounng part, and the liquor is undered colourless 

In the countries where these cinchonas glow, a very fine 
and permanent chesnul ltd for wool and cotton tnight be ob-^ 
tamed trem thtir baik Soap turns it to a rose culoui 

Ibe sulphuric and munatic acids, diluted with waiex,^nd 

p^red 
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floured on the midumns of these cinchonas^ dissolve the re^ 
smiform substanrei and saturate themselves witb^it like the 
mtnc acid Ihc colour they thus acquire inclines less to 
than that of the nitric acid u is always of a more dv 
cicled red 

The precipitates farmed in those solutions by alkaline car- Action of cor 
bonateir at e likewise of a purer lod j and an cxccsv of these al- honat«s on 
kahne «a(u gives the prccipii itc a more evident blue tious 

I lie rcbiduumscf the iinchonas ^qipiar to contain a large Lime m th^ 
quantit} ot lime *11 least a gical deal ol sulphati of lime is 
produced sponUiTuous ovepoiation in the sulphuric acid in 
uhjch they huve been mictriud 

1 rom the action of acids on tlic icsiniiorin matter of these Remarks on 
^pscics of cmchona, i( it should it any fututc time be demon- ^ ^ 

sttdtcd, tint this substance is thi only fcbiiluge punciple in * 

tlieni, It IS evident, tint the art of phjsic ma) derive fiom 
these barks much mote advantage in the cure ot intermittent 
and low ft vers, by adding; to them '\cids oi wine In tact, as 
bus been seen above, wiUt ostneS fiom cinchona, particu* 

1 arly wlun it is mcr(l> bniisid, but a very small quunuty of 
lASHiiform matter, and cmii the gtealcrparlot this is precipi¬ 
tated by cooling Now by this mcanv it is certain, chat from 
a large quantity of cinchona hc ixtract but a veiy small part 
of the febrifuge principle*, which too, being diffused thrf)Ugh 
I I tige body of water, unquestionably cannot produce all the 
effect, of whuh It would be Capable in a more cancentrated 
slate 

It h IS long been know n, that the effect of the essential salt ^|J^****^ 
of cinchona in fever is by no means proportional to that of 
the quantity of bark from which it has been extracted which 
piovos, that something useful in the cure of tbis disease u 
left m the magma t 

According to my way of thinking, the method hitherto pur- 
sued for prepanng the essential <ialt of bark is the reverse of process 

what It ought to be >Vhen an lofusioa of cinchona is xuadey 

# 

* Mr Vtaquelin bis forgotten hi» la the hivtseptence of tbu |n* 
runil'b It ha* not yet been proved, that ihis febrifuge pnnciple 
M indeed lie himself had before ranked the pitiwipte soluble in waUt 
wft^t 111 tins reyeet Tr 
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il iVjportt<<] io \ ccrtiin point, left to i^row cool that it 
nnv ilqiojit i scriinunt, this r<smtform stiliment is sepirakd 
from iIk liquor, *in<l tlic evoporatioii and rcfnsciution aie le- 
pciud, till the liquor no loni'oi becomes tut bid, and has ohl^ 
a [ulc yellow coloui It IS tin ii diicd on pi itcs by the hr .it 
ot a siovt By opcraiinj; thus «i ly sni ill qu intily of re- 
Hiiiifoiin m liter only rein tins in the water, with a gum, and t 
skItvMlh acaledrcous basis, ibt cllicac^ ot Minch inihecuie 
ol lever is very questioiiAble 


Cu^»yHi;<i//ic <‘iafw/ta//w of the mm ihcu cinihonQi t,v/4 

otha Mgilabh hubitanics 


\s iih miiOT ihi vcgcUblc kingdom any Jinmedule principle, 

vaubicin dio* mih wliali tins can be clisscd^ Is it to hi placed amQn<» 

hoi S T< Ml * , ... . . . ^ 

t!u lesins, ts bas hithcito been done ? It h tiuc tlut chemists 
ijid ipoUui iues formcily an uiged together so many sub* 
stinccs under tins g<nus, tint, i( \n lookid to some ol its 
piopiUics only, WL might also i ink this imong tin in but if 
we apply fhs, nimr of lesjn only to those substances, uluth 
no (bsohitily entitled to it, tliose of cinclioni ind many 
other seget ihles n Udl besipn ited horn the us ns propctly so 
called 
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11 the tcsinifoiin inadu of these eiuchon is lesemblc icsiiis 
Ijv Its *^u]tibiliey III ticohol, it diflirs lioin them liy its solabi* 
lity 111 >\ itei, icids, and alkilis, and piiriciil iily by iti pio- 
peity nl pucipiUtiiig nuttllic s ills, and (iNUig lu cloth 1 
believe then it in ly be conMikud a', i p<culi ir vegetible 
principU, the piopi iiies of whieh h i>e not hithirto been well 
undeistuod u\ cheiiiists 1 Ins piincipb is not the same in 
ivoy spiciis of eiiuhoiu it diflirs in those that piccipilate 
jiifu'*iouol tin ind tiitinsed antimony, iiid m those th it pic* 
cijutiti ibingUssonK 

Itispiobibly i pimeipie cNtieimly analogus to it, that 
most commonly imiiaib a bittei taste to ugf.tabhs 

RcLfipitulatiOM t/iL piopiituh cinchonaB 


1 ihe ditleient apcciis of baik miy bodnided into thfee 
classes muIi lespcct totluu chemical pioprrtjcs 


U 
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In tlif* (ir<t may be compiiH I those* tint piccipittlc Uassw 

nrn, ind Jo not piecipitnti. am in il glue 

In (Ik second, thobt tint precipitate animal glue* anj do 
ilot pucipiUto tannin 

In the ttnid, thu&e that precipititc both taunm and animal 
jluo, and also taitanked intunony 

2 nny conirctliic ssiih sulTicicnt piobihililv, that Iiidiraiion nf 

e\irN v(<»i..vbl( '.uhsi uu i, which <loe!> not possts»s at Ic ibt oih 

' • pL iii.» 

fd tin piopeilies tbove iTn.ntioncd, willnotbo i hbnliigo* 
uu) it IS piolvbli too, (lilt lb moic ibiM prupoi tics unite in 
a cuirboin ni in iny other s ibsttncc* the inoit siukui^ uiU 
be Its Itbntuite etTccts 

o liie ])ro|>e]ts of piceipit itiog tiniiin not biimt com 
muji to ill the unehmis, it not bum Ihistvdu iS4.K,lliU 
tJj(s (lenvL then Ubiitugi viitin , tor tinle iii biMrilthit 
do not piecipit itc it, and ><t cuk inUimiUtiit hvets 

4 It ippeais hcmCM I, til It ilu piuiciple which piceipi- 
t ktiS iTifusiou of oak haik tnd nutgilK fi btihi;;e, itn the •^pe* 
ens til it p oducc this cHect iic gincially allowed to be the 
best tor medicin il use 

5 Un tin otlni luinL smei emchonis winch piocnntite ^b wnotcoiv 

, ,4 * (me I loom 

neither iiitusion ul vin noi iiut'*ilU tie Ubrilug<,we must 

conclude, that the piineiiili, b) which these pucijntations 
aiL pioduccd, ni not the only one m cinebona, thu cu)e9 
k\( I 

6 I be pHJjcipIc that prceiuuites infusion of tin md J*''incipU tint 

, . • . « ^ ph tipitutr^ 

iKitqilk lus a brown cokoui, and i bitUr tgitc, it is less so- 

kible m w \tei tli in in ilcohcd, it pMcipit Ues likewise Ui- 
taiJ*^cd uitiniony, but not I'tiuaUss It has soim inalo^ 
with usinuus substances, tinnigh it tifotds ammonia dis¬ 
till Uion 

7 It IS appiienti} uiib the tannin of haik and nut- 
gills, tbit this piineiple combines to form the puopitAtes it 
i>cc uioiis in the infusions oi tliese buhslancis ^(t, as this 
punciple (vists m some species of eiijchoua, thtvi precipitate 
liingWss It the same time, it rtmuns fpustionihle, whcthei ii 
actual)^ combine with the tan^ii^t tin infusion oi O'lk bark* 

\ji whethci th< puncipU, that in other species of cinchona 

1’ 


|)ricipiui> < >*-s be retl t iiiiiiii 

i‘ 2 
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9 But one or the other of thenr* suppositions must necc>* 
sani) be trv«» &mcc the tnfuMonsof the&c two sorts of cm* 
chona mutually precipiUic each other 

PnncipletMt g Ihe pnnaplc, which lu some species of cinchona pre^ 

aprtilts isinglasv, lias a I ittcr and astnngf nt taste il is inor<* 
soluble in \\ iterth*iii tlnt» which in othei species precipiUtis 
infusion of tan it is likewise soluble in alcohol and it does 
not precipitate taitaiised antimoii) 

10 It appears, that thesubsUnce which precipitates infu¬ 
sion of tnn IS the same* as that which decomposes antimoniatcd 
tiniite of potash 

Knowlegr W< M( frihii all these doubts, that much remains yet to be 
|)rmct^€^a*di.btfort uc shall attain nn accuiate knowledge ot the 
sideratum pimciplc or principles in cinchona, from winch ii deiives its 

odicacy in the cure of fevers It is to be hoped, that time 
and assiduity will accomplish the solution of tla» impoitant 
tpiostion 


Anaf^su tht tall of unchona 

Sdt of uncho* Mr Destbamps, jun , a druggist at I yens, is the fiist to 

ni> knowlidgc, who announctd the pieseiicc of a peculiar salt 
in cmchoni, which must not be contuundtd with the essential 
salt ofikGarayc, foi thi> contains At the same time both usm 
iiid Tiiudlage but as Mr Deschamps lus described only 
some of lla pL^sical proptrucs of this salt, 1 thouglit it neces- 
siry to inaljsc It, in order to dtscovti the natun and pro* 
portions ol its ppnciplcs 1 have aheady said how this salt 
may be obUintd nnd punhed hert theulorc I shall confine 
mysiU to an account ot its properties 

lt« cbaioctm ^ This salt is white, crjstallises m s<]uare tamune, which 

arc dOioi times rhumboidal, or tiuncatid at their solid angles, 
snd these limin*v frequentl> unite in clusters 

2 It has scaiccly iny taste, and is flexible between the 
teeth 

3 If requires about five ports of water at 10® [50® F ] for 
its solution 


4 Oil burning coals it 4widhup like tartar, and emits a 
Mmihi smell, and ka\e$igra>ish substance, which dissolves/ 
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in acids with effervescence, and is nothinj^ but a mi&ture f 
carbonate ot lime and charcoal ^ 

5 Its solution does not alter the colour of litmus In aU 
cohol it >8 completely insoluble 

G The fixed ulkahs, whether caustic or carbonated, dc* 
compose it, and precipitate lime from it, either pure or in 
the state of cailxnmte 

7 It IS not decomposed by ammonu, which proics, thit 
Us acid lids a stron^r affinity for lime 

8 Doth sulphuric and oxalic acids iorm a precipitate in lU 
solution, if It be III a tolerably concentrated state , the result 
hemq; sulphute ot oxalate of lime 

9 It produces no ap|»areat altciation m solution of ace¬ 
tate ot lea<l, or of nitrate of silver 

10 Coricentruled sulphuric acid, poured on this salt re* 
duced to powder, bhekens it ^ i^^itly, but it does not emit 
any of the pungent lapour evuUed from acetaus 

11 A remarkable ciicuiii»taiice is, that the infusion of 
tun, and of some '•pecies of cine hoi. i, thut ot banti l*e for 
instance, occabioni a Nelioa fiocvuleiit piecipiutc lu the so¬ 
lution of this sdlt 

The v'lnous phenomena produced by these experiments/\ («mi>ouml 
uiduatiug, that this suit coiisistetl of a vegttable acid and ^*nic mU 
lime, in order to decompose it, and obtain the atid bcpiritc, 

I employed oxalic acid, which i^ well known to ti de hine 
most insoluble by combimag with it \\ ith this vi^w 1 pio- 
cetded m the following maniiei 

I dlwihed 100 parts of this salt in much water as was Anatv is of it 
requisite Into this solution 1 pouicd a 'solution of ox ic 
acid, from a quantity of i known wiigb it different iitm*, 
till no precipitate was formed About w< jit-two paits 
neces&ary, to prei qjitatf he whole of the liaie,y 11 obtained 
but twenty-sevcij puns ut dr) precipitate 

This proves, thut the oxalic acid eiiiplo)td ret lined ibout 
half its weight of water of crv^talliTHUon, and tint tPe salt 
of ciiiclkona contuinect but a small quantity of lime, for ui 
twebty-sc/eu paitsof oxalate of hiue thcic art but fifteen of 
this earth at most 

1 After having thus separated the lime fiom tins sdt 
|alaus of oxalic acid, 1 allowed the supcruituit Ii noi to 

c\ ipoialc 
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o\apnrit( ^poniRiJt ' > iikI it was thus reduced to the 

Ihpacid crys nidit of 'iruv llu< k Mrup» without affording any btsii of 

tilh?eci sud ,, , _ ' _ . ^ t it 

riinlyoudgi ciy««tilli7 lUoiii liter it hact btood above a fieek Havin;^ 
utjun stined rt howt^ver mth a piece ot ^1 ibs» in ordei to take out^i 

portion which J intiuded ioi another txpermietii) 1 was 6Ui- 
pris<cl to find the fluid cr^stithrcd a few instants ifunnto 
a hird miss, iormid of a ^eit i|nantity of lajinno*, diieig^ 
ing from sfviial very dMincteentriaof crystallu ition 

It w iH bligUtI? tinned of i brown (oloui ita taste wae ex*- 
tremtly nod ind ibttlc bitUr, Keeatisc the salt of cinchon i 
I hud (raptoyed liid not been perfect!) pinihid 

I bhall now proceed to the properties 1 observed mi this 
aad> ou which however 1 cmnot cnlat^ v^rj miMiitelv» ns 
1 h u! hut a niodeiate qiianlit} of the silt at my disposal I 
believe however* tliut 1 have c vamiiie*d it suffieieuti}* to be 
com I need of its beingapceulin aeid hithei to unknown 
1u projicrti In lU bt lie ot ci}stillization it h ib a \ei} aeid t isti, and is 

a httle bitter** is I havi said above 


]| IS n f\rv Yc 

ihic ic id, 

di^Tena* from 
the oxalic, 


It ku|is {uifeetly w< II lu the open an, being ntitlic i deli¬ 
quescent nor etfloicsrent 

Ou bui uiu^ CO ils it melts vciy qiutklv* boils, grows bl irk^ 
cniitb pun^ot white % ipouis^ and leaves but a tei) light 
coally lesidouin 

With the earths and alL tlis it foims soluble atitl erjstal- 
1 liable salt^ 

Jtdoes not precipitate niti lie of silvei, ruereur), oi lead* 
as most othc i vsgc t ible uids do 

riiiU qtpc irb no doubt, tint tins acid is new to us foi, 
oil icviewin the chirietiis ot all the othei vc^etihle acjds 
known, ncithei of iluiu unites ii* it nil the piopeitics ot lln^ 
hi i ict o\ die acid loiins lu lusoluhle silt with Iimc, nud 
besides dfeoin|>Obes the con pound toriind of tins tilth and 
ac id of cun non i 


piinr in I tar The citiit aiicltntaious aeicfsfoim likewise iiisolnblc salts 
' with lime, uud decompose uctifi of hid 

Ihe miheatid docb uot cl)^tal!l^c, uid piecipitatcs ncc** 
tate of lead 


* Mr ^ auqui^i bis |u t been ihis h itiriK % to die ii) • 

punl) of the Jtheeitni'well, coo quoith Ui not i c uric r of*i| 
acl I i 
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The benzoic acid i« but little soluble in roUl water, 'ind is ben/uic, 
volatilized without bun" decompiwd 

Tlie gallic lud too ib but littU Ko*ubk iii coldVattr, ind gallic, 
t^Qcken^ solution of non 

It IS analogous to the ic<toub lud m flic olnlnliYv of its acciou^, 
Lombitiutions, but the icctoiis acid does not tr}st unzt and 
1 $ volatili/td without aUu ition 

J biv nothing of the camphoiic, subeiic, or biiccinii u id a, uicl oth^ r« 
for they benr no un dog) to it 

Let us then com lude, th it tlub acid is reilh ddh ent fiom I Ut auid 
all tho e luthnto known, and gne it th< n mu of hin't. icid| 
from the woid ijmnq^inaf till, befomitig inou uHiiiutily 
icqu iintcd with it» nature and combination, at cun fi luic a 
better 

It u to this M id united uilh lime, accoiding t<> tlir report rmob ib 
of Mr Dcsdiamns, that the pli\SIC Mils of IvousasiuLc ilu 
febrifuge Mitue of cinchona iluv asant, tint nonih lunU sab»uu(.« 
tcntfcici canUbisttno doses ol tliissdtof Umf)-M\ gi nils 
each 

If this dsstrtionfane ))iov(d, Mc iiii^lit putlj t isil) loii- 
cenohow a diachui of thiasdtcuics m intcimittuit liver, 
for this quant it) is is much n < in he obtauicil fiom it k ist 
five 01 SIX ounces of com moo gra) baik 

I cannot diicrtly contradict tins result, ainiounct d lu pn-This qui non* 
SOUR of crcdibilit) and well infoiuied \ct I tl ink 1 h iil suU 
ficieut icasoti, to entertain some doubts of its aeciii ic\ Jn for r]il><roiil 
the hist place, befurr it cm Jcsctvc compkte confidence, lt>‘ul^ou 
mustli IVe been tned a great numhti of tiiius, ind with nni- 
toim success foi it too of^cii h i|>)H.iis,that effects ire ast ii!>ed 
to med Clues, whu h in 1 ict m owin^ i ntiicly to ii itiuc In 
the art of physic, inoi 4. thin in iiiyithcr hranih of mfuial 
plnlosoph), cuisis nc so compile ded, that it is difliciilt to 
tnee with certainly wh it hilon^s piopirly to t uh 

On tilt other hand |ih}siciins h i\e U iiind hy long < xpe- 
nence, th it the infusion^ ind < \trirt of buk piepiic J aftci 
tho montiti of la ftirayc uc fn i oin piodnciti^ eijii il ef<» 
fcct^OiFliverwith the quinlity of bi k fn»m which they are 
B^p«m d, if this w (r< ulministt s i d in its u dural stuti ) ct 
pu pirations rout an tin s ilt in c|U(*tiou 
l^lv lb known too, that H)nritnn is inutines of buk, in 

aim ii 
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*' t 

\n which the stlt of Mr Debchamps doetf not exiat» ttncc 
it 18 joaoluble in aoch meoatruums^ cure intermittent fe* 
vers * 

Btrfiides thtre are cinchooasi which contain but extremely 
email qutujtitiee of this salt) and v^Ubles in which none 
of It lb found, that likewise cure fevers* It is not then 


without reason, as is obvious, that I express my doubts on 
this head and if it have sometimea happeoed, that this s^lt 
has (ured fever, we may suspect, that il had not been perfectly 
freed Irom the hitter principle, which it strongly retains 


Desirable that 
It should be 
bs tried 


It IS desirable however, that this question should be re¬ 
solved by experiment as soon ss pos»ible for, if the results 
<it expenence be conformable to those of the physicuus of 


Lyons, it would certamly be a very useful discovery for man* 


kind 


VIII 

On the Quantity of Carbon m ror^oaic Aad, end oti thf 
Nature of the Diamond By ^Viluam Ailen, Jsi/ 
rLS and WiLitAM Hasibdinb Pepys, Eeq Com-- 
fnuntcated by Humpuet Davy, Esq , Secretary R S 
MR LA* 

Quuntity of The estimates of the quantity of real carbon in carbo* 

bomracirt^not differing very widely, and the experiments of 

secernimd, Guyton de Morveau opoo the combu&tion of the diamond, 

tndvx|icri detailed in the 31st volume of the Anhales de Chvnies being 

dumond ob^ liable lo some objections, from the manner in which the 

jvcuonsblc operations weie conducted, wt determined to institute a 

sit of exptrmieuts, luoidtr, it possible, to settle the quis- 
tioii 

Ljioisiei, fiom tht result of expeiiments apparently con* 
ductid with much aecuiaq, concludtd, that everj hundred 
p iitb by wciglkt oi carbomc acid couM»tid of 29 carbon and 
7-oMgeQ This was m a gieat degree cODfirmed by 


rbilo« Trans fvr 1^07, Part H, p ZC7 
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veiy valuable researches of SaiitbsoD TeaaaQt» Esq , ob ilie 
natuie of the diamond, an account of which is printed in 
the Traosections of this Society for the year 1797> Eod which 
w^re made previuusly to the experiments ot Guyton, but 
notwithstanding ibis« the result of Guyton’s experiment, 
which only allowed 17 88 per cent of carbon to carbonic 
acid, lias been adopted in all tlie systems of chemistry to 
the present time 

In researches of this nature, the results are much is* 
fliienced h\ slight vanatious m the quality of the gas, but 
having h4d rtpeaud experience of the accurac) of the eudi* 
omctei descnbetl m No XII, of this volume*, we were eo* 


abicd to proceed in this respect with great confidence 

Onr object was, to Cossume catain known quantities of 
diamond and other carbonaceous substances in oxtgen gas, 
and we at lust determined to employ the sun’s rays, by means 
of a powerful len», but considering tU^ uncertainty of a 
favourable oppoituinty lu this country, and at the sea^oD in 
which our experiments were made, we resolved to employ 
the apparatus respi^scnted by the drawing 


Attrmr^t to if* 
certain the 
fseta 


£)€icriptum i\f the apporatuz 

This consisted of two mercurial gasometers, PI YI, fig ^ppAratus es* 
1 and % each capable of containing from to 80 cubic 
inches of gasi The internal cylinder C C is of < ist iron, 
and solid, except the peiloration through lU middle, the ex* 
tenial cylinder is also ot cast iron, and the glass receiver 
slides up and down lo the tipace between them, which is 
filled with mercury not more than lb pounds are required 
for each, and the small bath li, bg 1 

To the top ot each receiver a giaduated scale or register, 

H, i» screwed, showing the number of cubic inches of gas, 
measuring from the upper edge ot the external iron cj hnder 
Ibe level of the mercury is ascertained by a small glass 
gauge The registers were graduated by throw mg up one 
cubic inch of gas at a lime 

Th&gUsoreeteis stand upon mahogany stools, pe^toiated 
^T^cket, to winch, according to the nature of the expe* 


* See our last Numixr, )s^e 86 


rimCDt 
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nmentj a ^maU receiver Ki or the tuple socket T S, or nny 
othci coDihin ition, raay be united 

P represents the platina tube with lU furnace* the cn<U 
of the tube arc mouiiU’d with U m lU sen wv of brass» to o^e 
of which the acc-ommodatin^ screw socket AS was joined 
T IS a double section of ihr platiiia trav* which contained 
the substiinrc s to be hfnt< d Diiuntt their combustion* it w is 
made to shd< eisily wil'an the platina tubeP '1 hr accom- 
morlatinf^ socket and pliliaii tray ire drawn coiiMdcrably 
loiTf^r III proportion tMn th< instrument 

By means of the tiipk so- ki * sml the cocks, the cfHs a p 
made to psss frer k oiti the td snees n con biistiot froii 
one ^sometrr to llieothit ui lh\ Ihi i^oO Vu lomrnu* 
tiuabon with the plitin i t* ^ * wiuh thnt \\i h (I sin dl re* 
ccivi r was open* toy poitn i o 11*' m tin u r, h^ I 

mi|{ht be trinsferred into * iioioo rs oi nirasiius statidin 
in the mereuiv bath M* fo- r' mn ilioti 

In ordri to discover wheiiN I th- s-\u il s jrU fs luie 'in* 
tight* aAer the apparatus was put jogeiher* the rotnmunica- 
tioii with the gisomrttr* hg 1 cli-ed, and the other 
eommiinieitions opt nr d the ucrntp of the gasomctei* fig 
bein^ raised* diiw up rohiiuo of ncrcury tn tlii smutl 
recencr R, rxjuM to 2 inches the comraunintion with the 
gasometer wis then closed, inrl tin coluoni n is supported 
without alterition Th wasjlwt)s tritd nreM ms to, and 
aftei eyexy experuneu* As ihr omts would bt ir this clegiee 
of exhaustion* wt \ ne rnnhdetit thi> wt M rrsist a much 
greater pressure than wr }m<l Qvy rKcashuj to cmplo} The 
glass tubes G G» wIikIi connes tc<l ' plutina tube iiilh the 
gasometers* enabled u^ to o’ si r/c 4ii> ansing horn the 
combustion of liidirigrn wliuh might hr contsined in the 
substances subjected to expt nni it lu order to avoid prolix* 
ity* we shall geneiallv i»tate the mrthod winch was mvariably 
followed 

Ovijirn in M e soon found that oxigcn gas* e\en when secured iii 
Hired by keep with giound stoppeis, w not ibvavs to be de* 

pended upon* but w is sensibK deteriorated bj keepb^:* and 
therefore in all our exptnmenU we made the gas within 
hour or two of the time of u»iiig it* iiid aliiajs from the 1 
peroxigimsed muiiate of potish lU degree of 
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'constantly ascertained bv the cudiometer1>cforc even expe- '•hichan |iurl« 
nraenty and wasi;en«ralH att^miuau id ilmut 10 mimite« tamed 
The solution employed has tuat ucomiiandcd Piofisaor 
jy^Kj f oAtneh, the solution of sulph ite of uou satn^ 

latpd With nitrous , and whenever the diminution had 
armed at its maximiiia» and the gis began to inciease in 
volume* we ^substituted a simple solution of ihegnen sul¬ 
phate of lion fo" th it natiiiutcd with lutrous gas* md aluav s 
had the most sitisfutoir lesults for the simple xulphite 
xliwba nitrous gas which may have escaped from the 
s ihirat«l solution, and the rrsidiiom in this < ise enahles us 
to asccu im (\avtlv Uic qinntitv oi oMgen contaiiud ui the 
gas 

Wedoteinin d t<» ukc m evjieiiment with ch ir* Wooil^ chip 

oil, md IS \t II hod ascertained the ab-^ 

sDibnig piopirlKs of ivi sid *uirc, and as oor result^ must 
obviousl> fieiulluun*d ti, u attention woHdinrtuI to 
thu point Ihc illmn^ juii inis of different kindM of 
wood, sawed into sbus fV ^ '^iigheil 

M hit/ b ir 100 gromi Their weight, 


lai^uum Vit^e HOO 

Box 40U 

Petch 500 

hiiL^lish Oak 1^50 

iu>gi»y ^«iO 


'flicsc Si^ps >M K Jilt u u >11 di Mu ‘blr« md completely Jn <mail aucir 
eov< led with drv » * twisvu ^iirluilh applied a ^uudtr diy 

hr^t, until the vol tfd« iit^ »tic i aKd, they win then 
kept about 4 U mti <s i » a w fwal f)n binigioHeiUd 
and weighed, vvlnh It warm, il <h .« il tiom each was as 
follows 
Fir 

Lignum \a fa 118 

Dox 
Beveh 


1 khognny 



515 grs 

equal to IS 17 per cent 

Weight of 

118 

17 25 

charcusK pnw 
duced 

61 

20 >5 


75 

15 


45 5 

17 40 


dl 5 

15 75 



[This sotiition ibsorb> oxigen much more mpjJl) in irsnn weather 
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I 

Theie beiog espoicd to the $xv dunog ooe week» increased 
IB waght thus 


Fir 

Ligaum Vite 
Box 
Beech 
Oak 

Mahog^iny 


13 per cent 

96 

14 
163 
165 
18 


Thrs probabty Certain qnantjties being m common air increased 

o? 5 n^^***^*' very little in waght^ and all in the same proportion, we arc 

therefore tnucit inclined to think» that ihu inciease 1 % owing 
to an absorption of water fiom the air, and we repeatedly 
found, that the gicutest increase ot weight took place in the 
first hour or two after exposun, and armed at its miximum 
in le^stlian 24 boms a> the icllowing experiment, selected 
from several others, will pro\e 

Forty grams of charcoal from willow wood, which had 
been put into a bottle with a ground glass stopper smnedi- 
ate/y after they «ere remoed fiom the ^re, were exposed in 
the scale of a delicate halanee, in a room where the thermo* 
meter was 62'' rahreuheit, barometer 30 36 


Fxpenment 
with ^4 1 llow 
ehsfCiisl 


6 o’clock P M 

1 P®'* 

Grams 

40 

407 +7 

Total Increase 

Time ' 

7 

41 3 + 6 

= 13 

1 hour 

i past 

41 6 + 3 

= 16 

If hour 

8 

41 8 + 3 

= 1 8 

2 hours 

The pieces were now spread oat on paper after every wag 
mg, to expose them more com pi et cl) 

i past 8 

435 +7 

= 25 

2 f hours 

9 

438 +3 

=: 28 

3 hours* 

1 past 

43 1 + 5 

= 3 1 

3f hours 

10 

43 3 + 2 

= J 3 

4 hours 

i P*®t 

43 4 + 1 

= 34 

4f hours 


Here it was left all nigbt 

10 A M 45 

4PM 45 


+ 16 = 5 


16 


houn/ 


i 
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I 

Grains Total ineieose. 

Time 

6PM 

445 — 5 = 

45 

94 ehours 

V 

44 4 ^ 1 

Next day 

44 

97 boura. 

^ past 8AM 

44 9 + S = 

49 

38| hours 

1 past 1 P M 

447 — B = 

47 

4d| hours. 

JO 

445 e = 

45 

59 hours. 

Hence charcoal seems to act as an hygrometer its greatest Seams toietu 


wcreate was 5 grams on 40, or f>er cent And m order ^ob/irouster* 

to ascertain to what the increase of weight was owing, we 

pot d? 35 grains of charcoal, which had been thus exposed, 

into a sraall bottle atid tube connected with a receiver itand- 

ing in the mercury bath, the whole of the vesaels being also npsl- 

filled with mercury, m order to exclude common air Heat ^ 

applied by an Argan^ lamp produced gal aqua) to about 

half lAe Imlk ^the cAurcoo/ but as soon ai the temperature 

of the mercury rose to^l4^ Fahrenheit, elastic fiuid stream* 

ed from every piece pf charcoal, which ^vtekfy eow^usedf 

and inch of the ^be was occupied with water !%)• 

proved that our iu|picion of the increase of weight being 

principal!) attnbutable to water, woa well founded 

The result of th^, and other expenmeots, plainly point* Hence i*ertsiG 
ed out the precautions which were necessary, in order to ob* 
tain an accorate result with charcoal» for if we had weighed 
4 grams of the cl arcoal a few hours after it was made, we 
should only m fact have had 3 5 grams of real charcoal, and 
OUT calculations would have been erroneous To avoid this 
source of errour, we aubjetted our charcoal to a red heat imi* 
mediateljf before using it, and also weighed it as speedily as 
possible, in fact, while it was otill waioi It may be proper 
to state, that our weights were such as we could thoroughly 
depend upou / 

1 he volume otf gas being ho much influenced by tempera- The volemeof 
turc and pressure, these were noted during every expenment, 
and thermometer 60* Fahrenheit, barometer 30^, were as- tsmpsratura 
s nm^ standard Gs) Lussac remarks, that from preimra 

33^0 Fahrenheit, dr) air expends U i>0208, or 
part pf lU bulk for every degrAe of the thermometer Dal- 
tea (^ea it 0p0i07» or riypart, we therefore divided 

the 
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the whole quantity of gaa by 4M, and multiplied the quotient' 
by the dv.grees of difterence under bO^ 

It being; of qre«it consequtDce m thobe e^pewmiiiU to 
5p gtuv ofoi know the ex*act weight of h given quantity of o^igcti and 
mc*'ariH^s&« gaases, we ic&oived to examine lop ourfielve&, 

dLtcrmmcd whether the btatements aliiady gi\en were quite correct, and 

accordiogl} foade carbonic acid ovet meicury from Carrara 
marble and diluted buIphuric ucid, which, being tried with 
lime water m PepysU eudiometer, wua all abhoibed in ) ixii- 
notei, except 1 part ui 100 We u«ed twochargeb oi lime 
waters though one would h ive been bufficient 

A glabs globe, being cxhaubtid by an excellent airpump, 
was cx ictly balanced on u beam senbible to a minute portion 
of a ^rain tin n being acieucd upon one of the glasv receivcis 
of the meicuruil ga*«omctcr prcviounly filled with rarbornc 
acid gan, cubic inches entered IThe globe was now ]n« 
Cleaned in weic^ht hv fo S grams, In order to be ccitani, 
wt ropeutid the ex}>erim<nt« with ex'ctl) the aame reaultb 
The Cl cubic tiichcH weic to be brotght to the mean tem* 
peiBture and piessure, as the tlu \ inoru ter stood at 44^ Fah« 
renheit, the biiometvi 90 


Carbonic acid 
San 


21 


Os add for tetnii 


4ftO}2l 00(0 042 

lb 


Co" 

4f 


21 Ck 


0 Css udd for temp 16 ddf 


C^orrcctinn foi pressure 

20 20 ah 21 hd 21 96 

'Ihe loluiiic tlieuforc at mean temperature and pressure 
would hue been 31 56 enbie ineliCb 

21 9 ^ 10 2 100 47 2 C 

100 cub inches ( onseqtu nth 100 cubic luclub nf carhoni acid gas at mean 
wci|h 47 temper ntine unci pit^urt weigh 47 26 grai is 

We next tried oxigen gab from the hyptroxigenised mu- 
nateof iintUbh mult oyei tnereurj, and which by the eudi¬ 
ometer left onl> a residuum of 2 parts in 100 gla ss 

glohc, exhausted as lit fore, and weighed, was screwed^o to 
the glass tocciver of the iftercurml gasometer cont/imiig 
oMgeo, and 31 cubic inches euUred, by which it lulTieased 

r r lu 


gn 

Osigt n gM 
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n weight 73 i^ma Thu exp^nment woa repeated ^ith 
xactlv the samt result The thermometer and barometer 
Amailung the same* wc take the volmuc «is before cor* 
rwted 

21 3B cubic inches 
21 58 71 lOa JJ 32 

Then lon cubic inches of oxigen gas at mean temperature 
and prcbsurc »ci^h 13 bi grains Aftei Uiese experiments^ 
we examined Davy's icseurches oo nitious oxide» and had 
the satisiactiou to hiul» thit liib estimate, both of caibonic 
aud and oxi^eii gassea, agreed almost exactly with ours 
The next point was to usuitaiu whether liraewatu would 
take the wliolc of the c iibonie acid gas from a mixture with 
o\)gcn» or common air, we therefore mixed a known quan- 
tit} of caiboiiK acid gjs with a rertain quantity of common 
ill, and on tiymg it Mtli our eudiometer aud hmewater^the 
whole of the carbotycjbtid gas wa in i short time absorbed 
We also found, that, tliough the solution of gietu sulphate 
saturated with intiois gas would not take u|) the whole of 
the carbonic acid jet the simple gracii sulphate, merely 
b} its water of solemn, absoi bed it very leadil) 

It imy be prop< 7 to notice here, that th lugh we repeatedly 
(lied theoxigen |nocurcd fioin hjpcinxigctiiscd muiiate of 
potish bj the ed^iomctei aud limcwatcr, it never gate the 
least trace of carbonn iciJ 


100 cub Inchat 
wgi(h 92 


Whole of eiN 
botlK ACld 
abvorbed from 
eommon Mbj 
lunewatsr 


or xrsen tixiU 
pluteof iron* 

Gos from hyp 
mur of potasli 

tonuiiirO no 
trace of carbu* 
me «Lcid ^ 


LTpenmint wUh < hat coal Jtom boa-wood 

The theimometd; being *it 4 i* 1 ihuuhvit, baiometer at rxncnmpnt 

30 2, we kept some box-wood chiicoil lod hot foi a codm- '**dibox wood 
^1 « * t 1 chareoal 

double tiruG undir suid, and weighed 4 griiiis as expedi¬ 
tiously as possible, tliia, being put into the pHtina tray, was 
pushed to the nijbdle of the platiua tube, the oxigcn (made 
tfom hyperoxig^nisGci muriate ot |iotas}i 01 cr mercurj) was 
coutaiaed in '](W>mctcr No 1, No 2 wa^ empty iiivery 
thing beinc ^justed lud Found perfectly an-tight, the com- 
munu,..<d^aith the small rctei\er K was olosed, and the 
imoD an contained in the tubes and sockets, airountnig 
ODfr to 2 84 cubic inches, was driven out bj a pressure oi 
from gasometer No t lieu scieial nibic inches 

had 





ov rnB«trA'r{iTT or CA»BO«<i^ cabsomic acid. 

# 

bad jAsied iota gatooieter No 2» the gM was let oat 
openiBg the cock at the top of its glass fecai^er, and pres* 
mog It down« the cock beiog then closed, the gosoniete^ 
No 2 was completch empty, and the whole of the gas from 
No 1 was driren ihrougli the tubes into No 3, and back 
again The common an haring been previoasly withdrawn 
from the saihU receirer R, we tried the parity ol our oxi^eo 
the eudiometer to the manner betore described, and 
fbund a residuum of 3 parts >q 100 we then disengaged as 
much gas as reduced the quantity to 47 cubic inches by the 
register or scale, to tbis» must be added the contents of the 
tubes and sockets 2^S4 cubic inches, making the total quan¬ 
tity of ottgen employed 49 84 cubic inches 

Correction for tempeiature 

49 84 4dO}49 84(0 103 , 60* 

185 fur temp 18 48 

51 69 I 854 addTdrtemp 18 diff 


Correction for pressure 
30 30 8 5169 53 Of 


Bsmadti tha 
plstins tube 
with oaigen 

«w 


The volume, therefore, at mean pressor^ and temperaturct 
would have been 52 03 cubic inches 

We now lighted a fire in the small Vlack lead furnace 
under the pUtina tube, and, as soon as it became red hot, 
opened the cocks, and passed the gas from No 1 to No 2, 
when the ch ireoal entered into vi\id combustion, and heated 


Ho 6ssh of 
lifht orafipesT* 
anceof aieo* 
tura 


the platina tube white hot Ihe operition was repeated 
many times duiiiig b or 7 minutes, by pressing alternately 
upon the glasses of the gasomet^ rs Not the least fiash of 


light was obacrvahle in the glass connectiUL tubes G G, nor 
the smallebt appearance of moisture Tl^ furnace being 


furnace being 


removed, the tube was now cooled by the apohcation of w^ 
cloths, and whtn all was reda(.ed to the temjeerature of the 
room, we pressed upon the gl^ « of gasometer^?^^, so as 
to force all the gas into No 1 1 he cock below faeinj^sAs;^ 

we tutd the tubes, fcc and found them perfectly air-tiMt 
We-next unscrewed the tube and took out the platiua my, 
but It only contoiutd a tight whit^ ash, some^what rasemOling 



’^Cir TBt Q0ABTXtT QP Ci%BOH III CJ^MOWtC ACIB« 

Ac shape of the pieces of charcoal, mid weighing only OS 
K a grain On ofaserring the register'of No i, it iudicated 
wactly the quantity of gAv that we began with, so that al- 
tl\usA 3 98 grains uf chaicoal had been dissolfed, the vo- 

g * of gas was wtaitered by it, a circumstance which had 
remarked before by Lavoisier ' The small receiver A 
now neail} full of m«*rcury, the communication uith 
jasometer being opened, the large gia»s rccavcr was gen¬ 
tly pressed upon, until several cubic inches were forced 
through the leceivcr R, and tube K, m order to clear the 
latter of common atr This being done, ou trying our gas 
with the eudiometer and limcwater, 56 parts were absorbed 
out of 100 These of course were caibonic acid gas, the test 
for oxigen absorbed iL and a residuum of 3 was left, whkh 
waft exactly what wc began willi This ts a striking pi oof, chat 
nothing but caibonie ar/d was produced in theexpcnmint 

lur)/56 5? 03 2913 

1 hen 29 23 cubic inc/es of carbonic acid gas weie produced 

100 }47 26 29 13 13 76 

Ihcae29 23 cubic ilches of carbonic acid gas would tlieie« 
fore weigh 13 76 gj^ns 

The clilrcoal weighed grains 

The rc4dual white ash Q 02 


Left 02 gr of 
while ashes 


The v^umoof 
aa> unatterc<i« 


Nothinr pn) 
^uctHl but car 
boDJC acid g4B 


20 13 cub 
nchc , 

weiRhmg 
H 70 grft 


consumed 


3 98 grams 


Ttieq if Id^figvarmiblbe weight Of the carbonic ac>d preducod, 
contain 3 98 of cfia^oal, liQO grams must contain 28 92 

1376 3 9^ - 10t> 28 92 

Iheq, accord m^o tins expert nicjit, 100 grams of carbonic 
acid gas contaiiu^ 92 charcoal* 

T^e gas before Ihe expenment consiated of 

I Oxigen 50 47 cubic jjirbes * 

Asote l*o6 , 


52 03 


XlX-^Isacii, 180 S 


After 




OJI THB QVAIBTITT OF CAABOK CAEBOBIC ACtll* 

After the cx{>ciix!ient> 

^ CArbunic acid Stf iS cubic mcbe8» 

Oxigen • 21 34 

Asote 1^6 

52 03 


100 pftrts of 
carbonic txvi 
f>u l>y weight 
conuin 71 23 
oxifen gMi 
S8 77ch4TCoal 


Now aa llic volume of gis Wiis unaltered, it uill be fair^ h 
consider the quantity of oxigen gas consumed as equal to thv 
carbonic acid produced, or 29 13 cubic inches 
Then, if 100 cubic inches of oxjgen weigh 33 82 gralnsi 29 1J 
cubit lucbcs will weigh 9 giains 

100 33 82 29*13 9 85 

The wcieht of oxigeu conaumcil a as therefore 9 ^3 grains 
Cliaicoal consumed • • • • • 3 98 


Carbonic acid from this »tat^ nent IJ 83 groins 
Ditto by calculations on cafb;iciJgiis 13 76 

' ^ 07 

U«3 3S8 100 28^7 

Thus» calculating by the osigen consumed, 100 grains of c<ir« 
bonic acid gas contain 28 77 charcoal ^t 


Fxp 1 On 
ditmond 


coal 


Ftrst Evperimcnf on Diavtq^jdm ' 

Thermometer j 6^ rahrenhett, baTaii>oter 30 20 
Our oxigen was madL as tn the former Experiment, it can* 
tamed no carbonic ^cid , and, bb being tiled sfirii'tliuimpvcg' 
uated green sulphite, letna resfdliiim otf^ (lartb iq 100 
5 95 fT^ Israeli Having selected nine of the ^lexrcat |im( most transparent 
diamond burn Bra/ll diamonds, uc fpiind thc^ wtigKe/l 3^95 gl iins Th^% 
^ wen. r iiigid in the platiin trajy, nhtcli w is ^Weed in ihi lute, 

and the uholo ippaiatus, adjusted as befou, t as pciAcil} air* 
tight The quantity of Oxigen was 49184 eufk inChet, as'm 
the last experiment Ihc same piecautiuns used to se¬ 
cure accuracy m the results as in the former expcHi^^nt, ami 
it would only bo an unnecessary intrusion on lh\^in( s.. ^ 
Society to repent them Tbe pi itina tube was heatid led Voi, 
Aud kept so for ten minutes duiiiig this time the gas 

pcuyiy 




T Ttl£ QUAHTXTT pV CA'RBOl} IV C^V»0)»tC ACI0« 

|)oaftd}y passed from one gasometer to the other y the tube The combm 

f : become white hot, as in the experiment withecbarcoal, 
c in this case the combustion went on more slowly 
.very thing was cooled to the temperature of the room, 
was all pa^^sed into No l»by pressing down the reccuer 
2> and the volume was precisely the simc as when wc 
jan the e\pe) imenC On drawing Out tho ti ty, we observed Residuum m 
TTial some of the diamonds were reduced to a minute speck, 
and all ufthem rcaumbicd opakc white ciumol theu was no 
discoloration in the tiay, nor anj residual ash wh itevcr » the 
unconsumod puta weighed 1 4(> grams, the oiigmil wtight 

was 3 95 

1 46 

conbet|uently 2 49 grains were consuimJ 

We could not porctiv^n) dullness on tho surface of tht mcr« No mostura 
cury III the gasoincfefc, oi anv appearance of moisture sppvSTcd 
On intioducing li/cwalct to lOOpaiUot the gas m the 
eudiometer, a dense white precipitate was formed, uid 36 
paits abtsoibcd , thl test lor oxigeii absorbed bO, and a lesi gas 

doum of 4 was left mcica*td Ul 


a 49 grs eon 
surntd 


6o« 

56 


iorrccuon for tempcratuic 

(80)49 84(0 lOJ 49 8k 

4 41 add foi (1 mp 


4 diflercnce 


412 


50 25 


^rrection for pressure 
30j 30 20 , 50 25 50 58 


J he quantity of 
100 


"^igon at 
§^6 . 50 i 


the mean was 50 58 cubic inchev 
58 IS 20 cubic inches 


1 he quantify 
inchos 


carbonic acid gas produced was 16 20 cubic 2ciib inch 

(irbonic acid 


^ J 8 ^ 

^en lO^gidinsof 

inq^d, f 


O Vt 26 18 20 8 60 grams 

8 60 2 49 too 28 9 ^ 


l^rudueud, 


carbonic acjil gu coutoin 28 98 of dia* containing 

SHO*! by wi 
of diamond 


Cakulatiou 
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OM TRI QUANTITY OP CARBOY liH CAEBOYIC ACID 


or from the 
oxi^cn con 
turned} 2681 


Fxp 2 


4 01 grt of 
dumoiul* 


entirely eon* 
fiomedi 


100 33 90 18 20 G ISgraint of oxigeo consuicwd 

i 40 gioms ofdiamonil 

8 64 

CalcaUfioQby carbonic aud 9 60 

04 difference 


8 64 2 49 100 28 81 

Thu6» if we calculate tt{)on the ovigen coDtumedi IDO gramt 
of carbonic acid gae contain 28 81 of diamond 

Stcond Expefmet^t on Diamond 

Thermometer 48^ Fahrenheit} barometer 30 08 Oxigeu 
gat} imide at utuaUIeft a residuum of 3 paits m 100 
Eleveu small diamonds neighin 4 01 gramS} ^reie put 
into the tray We began with 49 84 ?ubic inches of oxigeii» 
and every thing being properly adjured} kept the platma 
tube red-hot for a quartei oi an hour^ \nd during this time 
the gas wot passed from one go^mmetot to the otheu at in 
the former expi nraenii When the tut}es, &c were cooled 
down to the temperatuie of the room, al the gat was traiit- 
ferred to gasometer No 1} aad the t >Iume was exactly 
the tame as beiore the expeiiment On e amming the tia}, 
all the diamonds wcie entirely confame<L^nd not a vestige 
lift 

I 

Lime water absorbed 57^5 parts from 100 


The te^t for oxigeti 30 9 
Residuum 3 

100 


/ 


00 ® 

48 

li diiT 


Correction foi temperatur^ 

0 103 t 49 84 

12 \ 

1 236 add for temp ^ 



Correebon for pressure 
30 30 08 6107 51 .0 



)1« TB£ 9UANT1TT*0F CAEBOK IH fAEBOElC AC!0» 
rheVolume of gHs at the mean was therefore 51 30 cubic 

^cb4 * 


SS9 


too $7 50 5130 90 41 

j yen 39 44 cubic inches ot carbonic acid gas were produced 

100 47 30 99 44 13 91 

13 91 4 01 100 98 89 


29 44 cub in 
of carbon Kicid 


rben, according to this experiment, 100 eratos of carbonic 

1 j r 3883 01 du 

HCiU contain 98 63 diamond mond, 

OulcuUtiuii b) Oxigcn 

100 13 89 99 41 9 93 grains of oxigen consumed 

4 01 of diamond 


13 96 

C iUuUtionbs carbouigacid IJ 9 I 


03 difl 


13^ 4 01 100 38 73 

'^1 hen, calculating b) the weight of oxigeii emplojed, 100 or, fromovi* 
gi iins ol Cirboiiu Xcid cootaiu 98 73 diamond gcu^^onsujncd 

The precipitatelime water from the gas produced in the ^ppitred to 
ronibu»tion of dAmond ippeared to us denser than that <’<'CdMun oden* 
fiom the c()mhu«lion of charcoal 

Jn order to aA how tar the weight of the pretijntateof thanib'iifrom 
ciibonate of limJ would ngrec with the results of the fore¬ 
going expf^mend, we drt \\ off 20 5 cubic inches of the gas, 
which had been tyis altered by the combustion of diamond 
in the laH expenoVnt, by the register H, and received it 111 
bottles o\ 0 f mercuB , then admitting lime water, we obtained 
a copious pmipJate ot carbonate of lane, which, being 
dried at the tcw>eratnre of 919** Fahrenheit, weighed 19 
grams 

But as the lu 3 cubic inches require the sanie corrections 
to bring thci/ to the mean tcin]Mrature and picw»ure, we 
^ut, IS ib^nunl volume of all the gas is to its correction, 
so isj jrfe quality drawn od to that which it would have been 

i mi 

49 84 /l 30 30 50 91 0(1, the volume after tbo correr- 

tkols Wire mndi 

Then, 
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ON THC OF CARBOK HU CARBONIC ACID 

Tlieo, to find how much carbonic acid wa$ contame^^ J 
these 91 0^> cubic iiicheb, ae bUte it thus As the total c \ 
tit} of |»as oiler the experiment is to the total a eight ol / 
boijic «u id gas iound by calculdtion, so is the 4]u<mtit} A / 
experimented upon to the weight of carbomc and g«i8 wli^ 
it ought to have contained^ 

51 JO noi 21 06 5 72giaius 
Lvery lOO grains ni precipitated carbonate of hrnc con* 
tom 44 grams ot carbomc acid, 1J grams wue proem ed in 
om expcnoient lOO 44 IJ 5JB 
fho wcif’Ui <»rihereioie the carbonic ocid contained m our precipitate oi 

grams weighed 5 28, by calculation it should have 
uuhihcfmi weighed 5 7J» this is ns near as we hod a n;,lit to expect 
uoiiig rt^ulu difficult} of colhetingthe precipitate 

iiiOHC Coal ' 


V >'pirimcnt 
with WUfh 
kluue (inl 


4 grs cliarrcd 
ii^thcn buiiJ 

tt! 


rujilaiim 


Upon the suggestion of oui mutually tend Professor Davi, 
we next cxamiiud the risultsof thcVoinbnstioii of stone 
cod and plumbigo, tlieimoincter barouu* 

tei 29 65 i 

1 he stone coal from ^ ales, employedTi} maltsters, is well 
known to cont Jill little or no maltha, onTtuueral pitch, und 
to bum without flame \ 

A portion ofthi»coal was placed under I ind in a erucibk, 
ind exposed to i strong heat loi one hourr 4 groins of it thus 
pic]Hired were put into the tnj our ovige^ lelt a lesiduuniof 
5 puts III 100, and we began with 49184 cubic inches us 
usuul Ihc tray beiii}, placed in thuf plntina tube was 
heuted to reduLbS for about 10 minutf.s hen the gi» 
was first passed we thought we saw I flash m the glass 
lubes On sufleung the whole to cool,\he quantity of gas 
still remuned the sami, and the Iruy beul^ drawn out cuu- 
tmned Old) 5 ot a gram uiiconsumed the gas thus 

charged with d 5 gioins of coat. 


He ntual 
mcn.a^cd Ud 


Lime alter absorbed 55 paits frot^lOO 

The tesU f«r oxigen 3y 

Uesiduum 8 or on incret^c o? 


100 
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ON TBE OVANTITT OF CABB09 IK CABBaHIC lCtD» 

• I 

Correction for tem|>eiature 


6o» 

0 103 

49^4 

67 

0 

30 

3 diff 

0 J09 add for temp 

50 14 


Corrtction for pictsare» 

JO ‘29 bS 50 14 4959 

The quantity of oxigeuattbe mean wab iherefoie 40 95 cn> 
bic inches 

100 53 4955 2iy‘26 

Consequently ‘j6 26 cubic inches of caiboiiic Qcid gas u eie 24 2C cnhf 
,.rodiice«l 

2 C 2 G 13 4Igruns 
30 100 28 >0 

Tiien» according to ^is expiitment, 100 gruns oi caibonic 
acid gas contain 2d/o of coal 

valculatiou by oxtgen 

100 33 32 ii2i, 8 88 gruni of oxjgCn conbumed 

3 50 coni 


100 


47 20 

12 4lf 3 y 


ick) (iroda* 
crdi 


12 38 


C*4lou|it}on by carbonic acid 

12 41 

b) oxigen 

13 36 

difTerence 

03 


Here, contrary to^hat happened m other expenments, the 
calculation ^Riutnc acid rather exceeds that by oxigen 2^27 * 

12 38 3 50 100 28 27 

Calculating Jerefore by oxigen^ 100 grains of caibonic 
a^id contam^ 27 of coul 

Experzment ttrlA Plumbago 

ifermomcter 44^ Fabrenheiti barometer 29 94 «itU 

foi^F giaiDS of plumbago, from a very fine speeunen be- 
y longing 
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left S of 
txidt of inn$ 


Residual gas 
iirreued 0\ 


6fl TBfi atJARTfTY 6f CARBOW \V CARBOldC ACtO 

longing to Dr Bubingtou, were put into the tray Our rii | 
gen left a ^reetduum of s puts in 100» and web^n^^ / 

49 84 cubic incites The tray, with its contents, I y 

placed in the pHtina tube, was heated to redness for n (} ^ 
tur of an hour, and the gas made to pabs Ofcr it set^ 
times When all was coo), the ongiiml quantity was neitli» 
increased nor diminished, and on withdrawing the tray i 
lound only 3 of a grain of oxide of irou , so that this spt 
LunoQ of plumbago contains otil) Q per cent oxide of iron 

The gas being now exatniiied. 

Lime water absorbed 55 parts fiom 100 
Tlie tests tor oxigen 42 

Residuum )oi anincreaseofl percent 


100 


Coirection for tempcMture 
60® 010^ \ 49 04 

ir j6 t 164 


A6 SO cubu 
inchea ot cur 

bvllK dClil go* 

produced, 
coutaming 
2046 of cti« 
bon 


iC djif 1 649 add for temn 51 48 

Correeben for pressure^ 

10 29 04 51 48 51 oA 

i he quantity of oxigeu at the mean wuun be 513? cubic 
iiichcH { 

too 55 5137 28 25 

Tlierefore 2S 25 (ubit inches of carbonic bcid gas weie pro¬ 
duced 

100 47 26, 25 25 l3J5^rains 

13 35 4 8 100 28 4 I 

rhen, according to this expenment, lOO^^rams of carbonic 
acid coutam 28 40 of die carbonaceous p^rt of the plum^ 
bdgo 

Calculation by oxigen 
100 33 82 26 25 9 55 grams of ^ngen 

consumed 3 so plumbago \ 


IJ 

Calculation b^ cmbonic acid T3 35 
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hrst Exptrmeui m atttmal Cborcoml ^ 

J Thermometer 60^ Fahrenheit, barometer 30 S3 t On 

^■ufccular fibre distilled m a coated glass retort left a egai"^ 
bek sinning cook 4 grams of which were put into the traj 4 grains from 
mr oxigeti left a ie«»iduuin of 2 parts 10 tOO Tlie tmy 
Jtd its contents being pUrid in the platina tubc» was heated 
to redness for 8 minutes The hist lime the gas was Lambent 
passed, a Ijiiibcnt flame hlled the whole length of the glass ^ 

tubfi and the ^q*» became tuibid or milky It was t>assed turbid 
trc<iuciitly thiuugh the heated tube, but we obsened no re* 
petition of the flashes Hence wc conjecture that if the 
diamond had eoutuuied hidrogcn, we should probably have 
bad u similar a|ipearanre After the exi^enment 4 II the ap* 
paratus ua», as usua^ perfectly tight, and the volume of 
gis unaltered On.examining the pUtina tray a minute SiUne matti 1 
portion of charcoal Kinained, and a quantity ot saline mat* 
ter adhered to it Mmirmly, that it bei ame difficult to ascer¬ 
tain the quantity oi caiboii consumed, and we furebore to 
make the ealculatmti, we howeter examined the gas 

Lime witer alMoibed 40 paits fiom loi) 

1 he tefts for oxigea 34 

Kesid^uin « OoraiiiD(reaseof4peret Residual ea 

jurivasul 04 

JOO 


'I'llHI iUViiJV VI j*f » a(j«« ^ p 4 

borne of the ^im il cliuicoal oi the I ist cx]ieiuacDt was Our 
heated to redne^ under ^aiid fur one hour F our grams 
were pUeed i^nbe plutina traj , aud as we were so much 
embarrassed wthe lut rvpeiimeiit with the saline matter 
which adhere to the tray, wc exai U) balarccd it with its 
contents Cnr oxigcn, made as usual, left a residuum of U 
paits in l^Xand we liegan with Hi cubic nu hes When rUHe oi 
cvery^ltff^^as adjusted, and thepUtiii'i tuoi red hot, on 

oxigen, flushes resembling bghtnnig ran along 
the gim tube, and this wa* rtp4nl(d 5 or 6 times* The i 

ol#of the gas became ven eloudu exhibiting a turbid 

milky 


iSrcoNW k i;;cMin 
hntnonitVi VJ** F 
t of the ^mi x\ cl 


jKionent oh animal Charcoal 
jqi* Fahrenheit, liaiometcr \i0 47 



£S4 01* auAKT/TT or cmBaK iv cASBOvrc acid« ^ 

Onlky Bpp^ inner *1 lie tnbe was tendered white hot h\^ ^ 

combustion of the r<irbonaceotiH luntter in oxigen Thf 

w^b kept op about 8 miuutaSt and tin ^as passed m 

times When nli was cool* we could obseive no altem / 

III tin lolume of gas b^ the legistcr The tray ccrntainoO^ 

jiiiNtuic of silt8» iud bein^ witched* was lighter by 3 

I Ins loss a as not wholly < it bon i for it is well knov(^ 

li buhst tiue emit iins i VdJiety of silts, as pho^ 

phatts, munites^ &.r some oi which, though not volitik m 

a low red heat, might ho decomposed and dissipated in the 

intense white he it produced by the combustion of the car^ 

Slrghr e iFiniTs boiiaceoiis m'ltter m o\i 2 cu, and wc aicoidinuly found the 
ceiiceoiitUi , _ , ^ , i , 

mtenor ot the intiiini parts of the gibometers ina tubes very slightly co^ 

apiuiuuis Mini with I «o]t of ctfloicbceiue On examining the gas 

dt< I the cxptmiKiit, 


lleiiduuiii B 

|r» 


gianis 
th tt anim 


KloOojI ^ • 
mciLfi cd 0% 


Lime water absorbed 41 
1 he tests lor oxigen 


iUbiduiim 



(rom 100 


I or aV increase of 2 


100 


Correction lor teinpciatui^ 

00« 49 s' 

59 ^dd far temp 


1 dilf or 0 10.1 


49 9 


Correction for pressure # 

10 4Q94 40 oX 

Tlie quantity ot oxigtu at the mton >^^>uld therefore 
49 02 cubic inchcb 

41 49 02 20 09 

Cjrl)oinc ac(d The carbouic icid gas produced was therefoi « SO 09 cubic 

"»chca 

JO 09 cub u) 



100 47 9C 2009 9 49 
and this carbouic acid neighed 

Xow the coal m the tray had lost 3 2 
whole of tins was not carbon, but part 


9 49 graS^ 

I grams, as tli 
ot It volatilcl saKn 




the 
ne 
r, 



Olt T&8 49ANTITY «>r CIBBDK IS CABBONIC ACID 
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, &:c ^hall endcavoar to estimate the carbon by 
peiimunton plumb«i«o When 13 grams of car- 
acid contained ) HO giaiD^ oi carbon^ 

13 J5 3 80 0 4d 370 

e quantity of caihoiuc acid pioduied in t\ii> cxpeniuenti Connlnini;^ 7 
It foie, contamed 2 70 ^lauis of caibon « ca 

Lo*»^ 3 30 

C arboit 3 70 


1j d\Ch 5 O ior volatile satmc matter, &c 


bo that, thi» being giaiited, tUc present evpcritncnt agrees Muttr^olau 
with the loiegmijg ^ 

In two ot 0111 tiiftt ex|>ciimi.uts with box-wood cliarcoah 
thccah ulstiuii<s give us 10 one case 29 71 paitsol caibon in nmem^ 

100 o{ caibon < acid/ uid the other 10 b«, but we ''^ 01 ^ ajpvtmif 
not then full} aw are^f the absorption of witerb} chnreoiU gieajsr 
whiibieodcud tlicf fju iiitity ol leal eail>on employed less 
than indiwitcil l») ^ie weight AUo m anotherexpLiiinent« 
in which 4 griins ol diamond were ronsuiaid, the caUuli- 
tion gaio u> 2i) oy pi r ciiit ol diamond lu caibotuc aeid • 
but ipprclundiid;, that a slight de«^ree ol iiiaeeuracy hid 
(icpt into this Cf ptinmnt, we hue not detailed it with the 
Fist, but M c li J e thought it n^^ht to give a sun pie statement 
ot m ittn> oi i i t» in no one instame have wc cudeavouied 
to sh nil 01 «ii tokniio<1aU these to suit aii} |Mitieu1ar theory • 
beiiiglulh marl, th it eiri) (\|>« iineiit, can tully mode and 
faithiulls ncuidld, will rein nu an miniutable tiutli to the 
end of time, wlme l>\)>otlKsi.s aie constantly vaiymg, ind 
( ven tilt most bt utUnl tbeuiits aie liable to chaago 

1 hci xpLiiuiLiys above ulaied give ns the lollowing u suits 
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Off THE QOAffTATT OF CiBBOX iH CA&BOfflC ACID 

Honcf WO toDoliido, that 100 {^aina of carbotiic 
fain 2A ^mf carbon» which does not e^eatlv differ fion*^ thi 
results of flit expenments of Smithson lermant, oi> 

tin into re of diitnoud Sec Phil Tiana 1707 \ ^ 

This goiiflomaa made hi8 exjierimcnt ni the followi 
m iijtiei K (|U liter of nu ounce of nitrite of potash w|b 
iciidrmi Hotuewhit alkahiii by evpoburc to hot, m ottl^ 
ill it It iiit^ht more readih ibsorb carbonic acid, it wao then 
put into a t*ol<l tuliewith j' i^raina of diamood, and being 
Bubjuted to heat, the diamond wa» converted into c irliouic 
id, by tiuitiug with tin osigen coiitaiucd in the uitiic acid 
rfie cirlwntc acid thus inotUnid combined with the potash, 
and oil |ionrini> ivditfion of niiiriuleof lime into a solution 
of tins salt, be obt imed a prci ipitate of c irbonata of lime, 
this lieing deconi|>osrd b) muriatic acid, g^ie in much car* 
bouu orid gos as oriupied the spiceuf 10 1 ounces of na^ 
tf I 1 he thermoiin tci w <> at 5 V Fslnnhoit, the burome« 
ter 29^0 In a second rxpenment iV piocureda largoi 
r|uautit>, or equal to 10 3 ounces of ua(^i 
If wo therefore consider an ounce of water us consisting 
of AUO gi nils and a cubic incli of wuer i\un\ to .’11 grunn, 
and Ukii ra ikt tbe piojur corrections foktempei iture and 
pressure, one of his experiments will give about 27 per i cut, 
the otlu r about 27 W foi the caibou m caiLonic acid, whit 11 
19 8omiwh it leas than our estimate» but tme difference m cy 
tasil} be at counted for, from the did ere ntncthodsemplojcd 
T be expeninenis of Gu}ton, as detadti'm the Anna/es df 
(Viiwie, ved XXXI, jiege 76, are liable to very strong objec¬ 
tions , but Ht the same time the candid ir^jnner, in which he 
has nlitid cvei} circomstame,tuenls 'lonsidcrablc praisf 
It Is impos&iblc, however, not to obsci v(, ti it the quantitj of 
gis behne and iHer the experiment coiud not, Irom tin 
(oustiaction of bis apparitus, be veiy ngorov dv ascertained 
>Vc object also to mtroiis gas as a tent for oxigen, and as it 
Is icLnow led^id, that the wooden support i^Huded in the 
oxii^in took bir, the produot of carbonic i^^must ha\c 
bicn milaiui eJ b} it, so that, if no chiuce o. t^roiir had 
evish d in cstimutmgihe carboiuc acid ga*; fjom nK^esiiTui^ 
after ban tic w itcr had absorbed a pait, still the rc^t would 
nut hmc been satisfactor. 
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5 ( expefimentA which we have hod the hoQoar oFla}ing r<nm1 coo- 
this Society prove ijeveral important pcnnts elusions 

That the eetimate given by Layoiater» of partnof LfiTOf.ier • cv 
\uU:in m eveiy 106 paits of car borne acid, le very «»rly 
»ct, the rbean of our expenmeiito makes it 20 60 

|2<I1} That the diamond la pare carbon, for hid it (cn* Diamond pure 
tiloed any notable proportion of hidrogen, it must have carbou 
Icen ditcuvered, either by detonating with theoxigen, ns in 
the case of oiiicntl charcoal, or by dimmithing the quantity 
of otigen gas 

3il]y lhat well burnt charcoal coutaine no seiHibIr quan- charcoal 
tjty ot hidrogen, but if expoaed to the air lor a few hours it c<>num^ nolu 
absorbs moisture, which lenders the results unceitam (iiugui 

4thly 'i hat charcoal can no longer be considered us nn ClMaual nca 
otide of carbon, because, when pr^perfy prepareHt it requires 
quite as much oxigel toi itt combustion a» the diainutid 
This 11 also the cm with stone coni and plumbago 
6th\\ It appears ^lat diamond and all mtbon^ceous sub* ( irbonacctms 
etanres (sb far os oii^ present methods of analysis are cup ible icnmlv uuUur 
of demoQstmtmg their riatuit) differ principally fiom eich 
other in the state qf aggregation of their puticleb JleithoU 
let has well remaned, that iii proportion as thib is stioqger, 
decompobition la more difficult and hence the variety vi 
temperatures rec^ured for the combustton of di^n.ntinflain* 
mable sulistanc^ 
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Account of an t^inct Po/cono m Bntatn CofMUumcated hp 

Mr Dokotam 

Mr Dmfivan announces some particulars of an axtraor- CaderldnsfbN 
diuary nad^ to the aqieotihc world respecting one of the ‘ 
CambnauAountains, which, from the result qf atteobvie 
obbervoMM, and ^adubitable evidence, he endegvoqrs to de^ 
monstdbte must have been at some remote peiiod a volcaiAO 
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£ 3 ^ £XTt 1 ^CT TOICANO !X|SfllTAlir 

of smmtDse m*i<*ii]tude The tnoifhtnm alluded to is (. jacr 
Idm, situate in the I'ounty of Menoneth, which m pof it of^ 
m/e 16 estc^m^d tlir mo^t oonbidcrahlo in the pnncipall^v o 
^Vdleb, Snowdon alone excepted 

First noticcJ '1 lie lein irk iblt appcar«ince of this stupendous mounfiian 
by Mr Dona Q^^ucKd thc Attention ol Mr Donovan about «icn jci** 
ago Ago lie WAS then led to consider from a vanetv ot ciicuii- 

stance S| that tin ongtual i<»iin of the mountain must hai 
undergone very nmtei mI iUiialion» ouasioned as he con* 
cciv<d b) thi )>owe|fiiI edicts o^ihe voUanit explobioii, but 
his remarks were not sulhcnntl) precise to authon^e the 
sertion Since that period lie lias e\amimd the mount im 
in Ic ss cui Miry man net 9 more espiciully in the summer ol 
J^07» when he was at full leisure to cUvotr winie time to this 
iiiUresting subject of loqiurj, and Ins oliscnations in the 
latW lustauce tend cntiulyto coiiKrin thi id<a lust sug* 
grsud In support of tlii» opinion Mr Donoi in has now 
d(K iJ to Ills luubiuiu abundant c\at i|\tsol dillcuiit kuHl» 
Uiere la lb07 oi I puniice^ and other volcanic in it^rs of the most unr* 

qu I vocal clmiactcr> collected bj Imnself fiom the sides and 
base oi the mountain , nid al»o i suite of yhe remuikabic and 
singulIlly foimed cofuinnai cr>st ils of bJk?alt» tli it aie sc it- 
tcrid m firofusion about the loftiest sucDant> aud chds sui- 
rounding the craUr 
Appeanr»<eof The general isjititof tliisci iter is c\a<ily that of mount 

\ esuvms, except tlutoiic of lU sidis isLbiokiu down^ by 
wlmh nii'ius the abjsfr ol this lonneUsim^ed cxcaiation is 
uioie couipletel> disclosed than in the \d^nvmn mountiiti» 
and It tins side of Cadcr Idris winch iH</ds the most illus- 
traii\e txanipksof porous stone^^ these, foiinuig iiiiiiicusc 
bids on tilt declivities a lew inches aiiljuii manj instances 
below the surface oi the enith A Tiuml\| of these porous 
stones lately found m this spot^t Mr Donoedu exhibit evi¬ 
dent maiks of stiong ignition lud vitiiticatiun» some aie re¬ 
duced to tlicst iti of slags» while otheis h ive III the cellular 
appearance and Ifghtm ak of puinH e ' 

Without entering upon any discussion as lelatiic 

mertts of thc neptumaii and irutcanian theonear^t must 1^ 
admitted, that the agency of Water nrghthave c^nbuted 
ttutcrrallv to iflecttl r>iO chaVigcsmthi piinntive tor\\ oflthe 
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Idris loountauii which im\tt cndeiitl} taken 

[HutYi^h re4{>ect to the cntei itstll^ this appuirs vny c|eufly 

|o liitfc denied its onj^m from the \iotcncc of tn rxploMoiv 

INS trds, til winch a tcr^ considmihte fKntion of the hip^he^st 

cibITjciuo s\ ts tom honi its lutivc bid of rocks md thrown 

tela conMilcrihle hoght o\p> the other paitH of thr raoun* 

t imi In cotihimiUion of tins sn^^gotiou it shonUi be men* Proofs ofibiP 

‘^Mhed, tlut the Miminit of the inouniHin is co^ind with Qii 

unmc ise wrcik of the btoiies, ejected as it is presumed iiom 

the crater ut the time of this explosion» it would be difficult 

othciwiseto iciount toi the vast prolusion of those stones 

vattsied 111 all direetious about the loitiest thiaticais, and 

which, liom the contusid maiintT in whuh thet ire dis* 

persed, must have been tliiowa into then present situ itioii by 

uo small violence Myriads ot tUes< stones hive bouic i 

regular cryetaUized font), thoU|,h liom their great bulk and 

weight they have foi the most pirtsufitred initiiial iijjujn 

ill the geiieial tout ul lou i he usu il It iigth ol tlu se c r\ s- ^ oUmmir 

taU IS from three to nx oi ten feet in length soini na isutc 

even iihicu oi twenty, and om in piiticulu, wlnih Alt 

Dotioiar has Steii, w is twcutt-two feet thici luiIns long 

Ihty ire howeversUadcr m jiioportiuu to the length 

Theaubbtincc of tliesecryst ils is of tin btsilt kind, and Bi Una 

conesponds sen ncul> with M>mc \iiRtns of (he iavt 

potphyre'^ of Fmadesinbul by Uolomieu, and haiijib dc 

bt I'ond, and ir the foiui of itscrystals igiecs with uthirs 

of the hiuallc^ p^jhmaUquc ot the 1 ist authoi In thi lup- 

tunian theoiv it it not incited adniiUetl as a basiU, but is a 

porphyiy argil m is the porpkir^*chir/ir A\cinei, and 

porphyiv slate^ orrhnkslone puiphyry of Jauinbon 

The suite of thAe stuperdous c rjstah, which Mr T)ono* SpL< imcnc ol 

van collected fjum the summit of Cadir Idrn la<st sninmtr, 

• 1 , « ?V 11 K .1 uovm» inu 

and has lately iuded to ms id use uni, consists or i sniall tn- 

hedral column ibout eighteen inches in length» a tetr ilicdr il 

column of m\ch supenor sirt, an intciesting portion of a 

peotagonal Alumu, and aaothei of the satue hguie about 

ioui feet ^*f]rogth, and bating the tenoination of the crys^ 

tal compute 1 he latter is estimated at about five hundred 

weight,^ut thu is htill evccedeil by anotlipr of 'i squieuhit 

caiiiprfrsa**d hexagonal hgurc with an oblirjae teinjmation 

' The 
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The whole of these ere reiy perfect* end extremely wciy6e«| 
fioed 9 

Lambtthi Feb 1608 * 



SCIENTIFIC NEWS 


AVic ;iior^c ^ Calomel 

The object of this proerb^, miented by ^Ir Toseph 
Jewel* H to produce a calomel* that shall always he m the 
Ftate of an impalpable powder In the common mode this is 
eirecU.d bj gnndinj;* or tiitnration, wli ch ih liable to 
be negligently performed* and Mr .Jewel* to prevent all 
dingtrofthis ^ndeivoursto ohtiin ivin a powdei ntiiformh 
fine* by a |>arttcuW manipuUtioii in last Mililnuation of 
the colon] 1 1, which he desenbrs as follows 

I take < domcl or mcrcunus dulcisi broken into binill 
pieces, and put it into an etrtheii crucible of the foim of a 
long bowl* so as to fill about one h ilf thtrrof I pi ice the 
ctucible on its side inafunid<( proviclcil with on opening, 
through which the mouth of the cmctbic projects about au 
inch I then join to the mouth of tlir cdiciblr au eirthtu 
ware receivei* having au openlD^ at its ^tce, to receive the 
open end of the cmcibU This icceiiei il about half filled 
with water I lute the joiat with a mixtuif of sand nnd pipe 
ctij The receiver bis a cover, which civer has a side ton- 
imued upwards for conUmiog water* witl/n chimney or tube 
in it* to allow tbc escape of sttAm fiom t(ie water below 1 
then apply a fire around the crucibh * Mlfficient to raise the 
calomel in vapour*, and forced it throughXhe mouth of the 
crumble into the receiver * where* by tlie water while cold* or 
assisted by the Hearn when it becomes hot* it is instantly 
condensed into an impalpable fiowder, posKssing all the 
(|uahtie6 of calomel m its mo^t perfect Stale culomelf 

when thus prepaied* is purer* whitir* and mo^ altcnuated* 
than that obtained by gitndiug It is proper wash the 
product mer with water* lieforc it is dned* to nd h of any 
coarser particles* which maj fonn about the mouth nfithc 
crucible 
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ARTICLE L 

On tieformation if the Boric of Trees In a Letter // pm T A« 
Kv j G H Eiq F R S to tie Right Honourable Str Josepd 
DiKX8,K B P R S ifc^ 

Mr Dsaa Sie, 


N extiftordinary div«r^»ty of opinion appears to have 
prevailed among naturalists, respecting the production and optmoru re* 
subsequent state of the bark of trees p^ucucaiof 

According to tbt theoiy of Malpighi ^ the cortical sub* b^k ' 
stance, which is annually generated, derives its ongin from 
the older bark, and the interior part of this new substance is 
annually transmuted into alburnutn or sap wood, whilst the 
exterior part^ becoming dry and lifeless^ forms the extenor 
covenng or cortex 

The opinions of Grew do not appear to differ much from 
those of Malpighi, hut he conceives the interior hark to con¬ 
sist of two distinct substances, one of which becomes albur* 


* Philos Tras for IdOG, Part 1, p 103 Sir Godffey Copley*! gold 
medal for 1S06 was adjudged to Mr Knight for hia various papers on 
vegetation printed *o the Phil Tniu 
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FOaUATTON or THE BAI^ 01 TEBCS 

t 

num» whilst the other remAi' ^ in the state of bark he, how* 
everi supposes tba inMsrtmants m the vooc]^ the ** ytncuh*' of 
Malpighi, and the tinso cellulaire*' of du Hamel, to have 
originally existed m the bark 

Hales on the contrary contends, that the bark derives lU 
existence from the alburnum, and that it does not undergo 
any subsequent tramformatiou 

The discoveries of du Hamel have thrown much light on 
the subject, but his experiments do not afford any conclu* 
sive result, and s<»Tnc of ibem may be adduced in support of 
either of the preceding hypotheses and a modern writer 
(Mirbcl*) has endeavoured to combine and reconcile, m 
some digree, the apparently discordant theories of Malpighi 
and Hales He contends with Ilileo, that the alburnum 
gives existence to the new layer of bark, but that this bark 
subsequently changes into alburnum, though not precibely 
in the manner described by Malpighi 

So much difference of opinion, amongst mon so capable of 
observing, sufficient]^ evince^ the difficulty of the subject they 
endeavoured to investigate and in n course of experiment^, 
which hasoccupied moiethan twenty }eais, I have scarcely 
felt myself prepared, till the presmt time, even to give an 
opinion respecting the manner in hIijcH the cortical substance 
IS generated in the ordinary course of its growth, or renro* 
duced, when that, which prcviouvly exivtcd, has been taken 
off 

Du Hamel has shown, that the bark of sqme species of 

trees is readily reproduced, when the ilccoiticalcd suifuce of 

the alburnum is secluded from the an , and 1 have repeated 

similar expenmenu on the apple, the sycamore, and other 

trees, with the same icsult, I have also often observed a si* 

milar reproduction oCbark on the surface of the alburnum 
% 

of the Wj/ck elm (ulmus montana) la shadj/ situationt, when 
DO covering whatever was applied A glarcous fluid, as du 
Hamel has stated, exudes from the surface of the alburnum 
this fluid appears lo change into a pulpous unorganized mass, 
which subsequently becomes organized and cellular, and the 
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OT*TH| BARK Dt 

which entcre into the composition of this cstluUr 
substance,» evidently demed ftoiu the alburoum ^ 

These f'lcts arc ihcictort extremely favouiable to the 
tbcor) of Hales, but other tacts may be addaced, which lie 
scaicely consistent with that theory 

The internal surface of pieces of bark, when detached ^^ur- 

froni contact uilh the alburnum, piovidcd they rciDaiD united if Kcncf^tes 
to the tiee at their upper ends, much more rcoddy generate u mors readily 
a new bark, than tn^ alburnum docs under similar ctreum- 
stances a similar fluid esudes from the suifaces of t>oth, 
and the same phemimena ere observable m both cases Tlic 
cellular subsunce, however, which u thus generated, though 
It presents e>cry external appenanco of a peifcct bark, is 
4 iiCernally very unperficelv orgniu/id, and the vessels which 
contUHi the true sap m the baik ore still wanting, iid I Course of Oie 
have found, that these may be made, by appropriate manage^ 
ment, to traverse the new cellular 8ub>tanee in almost any 
direction When 1 cut ofl all communication above, and 
on one side, between the old bark and that vuostance, I ob» 
served, that the vessels proceeded acioss it, Irom the old bark, 
on the othei side, taking always in a greater or less degree an 
inchnation downwards, and when the cellular substance re- 
suaiued united to the biik at its uppci end only, the vessels 
descended nearly pcipondiculirly duaii it, but they did not 
readily oseend into it, uhcn tt ua$ connct/ttl utth the barkottU 
timer extnnitty o/tty, the tenuit oi simihir experiments, when 
made on difleient s|>ecies of decs, was, houtver, subject to 
some variations 

Pieces ot bark of the a ilnut tree, wh»ch were two inches Rypenmnuon 
0road, and four long, hiving been detached from contact 
V 9 ith the alburnum, except nt their upper eiuU and covered 
with a pl«ister composed of becs^nix and turpentine, in 
some imtances, and with cliy only in others, readily genr^ 
rated tbe cellular substance of a new b*irk, and between that 


und the <M detached bark, viryneailyas much alburnum 
was dt{K)sitcd as in othei parts ot the tm, wliere tbe bark re¬ 
tained Us natural position, which, I think, affords very deci¬ 
sive cvidcAcc of the descent o< the sop through the bnrk The^spde. 
Similar pieces of bark^ under the same mode of treatment, icendtiiuoogh 
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but united to the tier at then ioiver endi onIy« did not long 
remnn t*ilivOf except at their lower CNtremitiee, and there a 
V(jy little alburnum only wie gencrvtecl Other pieces of 
birk of the same dininbions, which were latctally united to 
the trcc» continued alive iliuost to their extremities and a 
considerable portionot alburnum was generated»particularly 
near thor lower edges» the sap appearing in its passage 
across tbc bark to hnve been given a considerable inclination 
downwards probibly owing to an ariangcmciit in the or* 
ganisation of the bark, that t have noticed in % former me* 
moir*, which rendvrs it better calculated to transmit the sap 
towards the loots thin in any other direction 

Iliave in veiy few instincis been able to mikv the walnut* 
tree reproduce itsbaik trom the ilburnuin, though umUrthe 
^ame management i rarely fadevi to succeed with the syca* 
more and apple tree Pieces of the bark of the apple tiee 
will also livCy ind geneMtc a small poition of alburnum, 
though onI> alticbed to the tree at then lower e\tremitjesi 
probably oa ing to a sm ill pait of the true sap being earned 
upwards bv cipilliiy ittnctioii, when the proper action of 
the coitical vessels i< necessinly suspt iided 


Ihe picctdjng cxpinmciits, and tin authority of du Ila* 
mil, huMiia perk clly satisfied me, that both the alburnum 


and the baik of xrcts an cipable oi generating a new bark, 
or at least of trammiUiiig a fluid capabU oi geiii.ruUng a 
cellular substance, to winch llit haik in its inuie perfectly 
ors;ani/cd state owis its cMMcnci, my attention was directed 


to discover thv snuiccs fioni which ths fluid is denvtd 
Both b^rk and lioth the balk ind the alhuinuin oi tices aic composed 
^utofeuSe/uid ptincipilly ot two subsi mccs one of which consists of long 
ceiiuUriub tubes, and the otiui is ccllulii, and ihc cellular substance 

of the bilk IS lu contact with the similar substance in the 


aibniiuiin, and thnugh these 1 hive long suspected the true 
sap to pa«s lri>m the vt.s>eU of the b iik to those ot tbt albui * 
nuiuf The iiiiijcUe luixiuiL oJ ihecLllulai and vascular 
subbtaiiCis long baUed iny endeavours to discovci from which 


* Fhilo^optucallriinsicuons of or Plido'>ophic'i) Journal, vol 

X, p 3rt<) 

t Phil Trans 100^, p 14, or Philos JoumDl, vol \IU>p 

of 
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of tlionii ID the pieccding c&sei, the sup, and consequents^ 
the new hft**k, proce((lcd, but I has ultimately successful 
The cdlul ir Mibstaiicr, both in the alburnum and baik of 
old pollard oaks, often tvists m miSMs cif near a line ip 
width, and this orgini? ition wnN piculiarly favourable to my 
purpose I therefore repefttetl on the trunks of trees of 
this kind CNponmcntv similar to thoM above mentioned, 
s\hich une m idi on tin ^Untit tree 
Apparent IV owing to the small qu uitity of sap, which tlic 
old pull lid trcis cont iimd tiuir birk was vtry impiflcctly 
teproduccil, but 1 obs( rved -t Htiid to ou2t from thi celUil ir 
^ubstanc<, both of the baik nnd AlLurnum and on the sur¬ 
face of these MiUtinces alom, in miny msUnces, the new 
bark was iepr<»duccil m small det tched pieces 

I havt endeavoured to provi in former rommumcilions*, Absorbed fluid 
thiit the tiut lap of treei acquires llH»vt piopcrties which H)s> 
tinguish It from the fluid riccntly altsoibid, by circulating iionuithckaf, 
through the leaf, and that it descends down the bark, where JceiKil'^dowa 
p«iU of It IS emplo)eil m gencraiting the new ^ubsiancts an^ theb4rk,i<i 
iiually added to tht ticc, and that the remainder, not thuh 
expended, passes into the alburnum, and ^bere joins the as¬ 
cending cuirent of sap Ibe cellular substance, both of 
the baik and alburiiumi has been proved^tu the preceding 
experiments, to be capable of aflordiiig the sap a passage 
through it, and tbeiefoieit appears not very impiobable, 
that it executes an office similar to that ot the anastomosing 
vessels of the animal economv, when the cellular sutfaces ot 
the bark and alburnum art in contact with each other, and, 
when detached, it may be inferred, that the passing fluid 
will exude from both surfaces because almost all ibc vessels 


of trees appear to be capabb of an inverted action in giving 
motion to the fluids which they carry 

As the power of generating a new bark appeared m the Sap ascending 
preceding caser to exist alike in the sap of the bark and of 
the alburnum, I was anxious to discover how far the fluid, nente new 

f A I 

which ascends through the centtal vessels of the succulent^' 
annual shoot, is endued with similar p^mers Having tbere- 


foie 


• Phd Trans tS 01 » UOb, and >806 
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fore made two areolar inctsioDs thiough the bark, roun^ 
ibe stems of several annual shf>ots of the vine, as early m the 
summer as the alburnum wuhin them bad acquired sufficient 
maturity to peiform its office of caiiymg up the sap, I took 
off the bark between these incisions, and I abraded tbesut* 
face of the albuinuui to prevent a reproduction of it Tbo 
alburnum in tbe decorticated spaces soon became extai nally 
dry and lifeless, and several incisions were then made ton«^ 
i’ltudinaliy through it The incisions commenced a little 
above* and extended below tlic decorticated spaces, so that, 
if the sap of the central vessels genetated a cellular sub¬ 
stance (as I concluded it would)* that substance might come 
into contact and form a unton with the substance of the 
same kind emitted by the bark above and below 

The experiment succeeded perfecUv, and the cellular sub« 
stances generated by tbe cential vessels, and the bark* soon 
united, and a perfect vascular bark was subsequently formed 
beneath the alburnum, and appeared perfectly to execute the 
office of that ubteh had been taken off, the medulla op- 
peaied to be wholly inactive 

CorticaWeMeU ^ already observed* that the vessels, which were 

from regeners rated in the Cellular substance on the burface of the al- 

ui wious^^ bumum of the fi)carQore and tbe apple-tier, traversed that 
reciioni subxtance lu alniovt every diicction, and the same thrng ap¬ 

pears to occur biutath tb< old baik, when united to the al- 
buinum For haviog attentively txamined* through every 
pau of the spring and summei, the formation oi the internal 
balk, and albunuius layer beiieub it round tbe bases of ce* 
generated buds* which I bad made to spiuigfrom smooth 
spaces CD the roots ami stems of trees, I found every appeap- 
ancr perfectly consistent with the proccding observations 
A SI igle shoot only whs suffered to spring fiom each root and 
stem, and from the base of this* lo cvciy instance* the cci tical 
vessels dispers'd thctn&civcb in different directions Some de¬ 
scended peipenuiculaiiy dowiraardv* ubilst otheis diverged 
cm each side* roum' the ilbumum* with more or less inclina* 
non donnuards* and melon ibe opposite side of it Tt^ 
sam^ pulpous and cellular substance appeaud to cover the 
suriactw of the bark aud albgrnum* vrben in couiact w^th 

each 
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BAcb Other, as when detached, and thiuugh this substance 
the rumificatiom ot the vesseU ol the new bark extended 


themselves, H|ipearingto receive their dn<ction trom the fluid 
SB}), winch descended tiom Ik birk of the young shoots^ and 
nut to bet degree, influenced in their course by the 

direction taken by tbtcouical and albunious vessels of the 
preceding year 


Whencvci the vc>S(l& of the baik, which proceeded from Cortical renels 

diftercnt points, met each other an mteiwoven texture was 


pteduced, and the alburnum beneath acquired i ^iindar or* texture 


goniraliun, and the siine thing occurs, and is productive of 

>eiy important cflittb, 11 tbeioidiuary course of the growth 

of t CCS Ihc bark ot the piincipal stem, and of every U* Junction of Is* 

teral branch, contains very nuineious visscis, which 

charged wuh the doLcnJing riue sap, and at the junctuiu 

01 the lateui branch vvith the stein, lh<se vessels meet each 


othci A kmd ol pedestal albuitmiu, the texture oi 
which IS much 111 ter woven, is m consequence formed round 


the base of the lateral branch, which thus becomes hrmly 
united to the tiee This pedcslil, though i^ipaiently a part 
of the branch, dciivcs a 1 iigo poition of the roatur, annually 
added to it, fiom the cortical vessels of the principal stein, 
and thence, in the event of the death of the lateral branch, 


It always cuntiuuea to live Uut it not unfrcqueiiily happens, Weak when 

that a lateral biuiich forms a very acute angle with the 

^ acute angle 

principal stem, and, in this case, the bark between them be* 
cornea compressed and inactive, no pedestal is id const* 
quence formed, and the attachment of such a branch to the 
stem becomes extremely feeble and insecure* Instead of 


* The advsntages, which may be obtained by pruning timber trees ju Advantages of 
diCLously, appear to be very little known I have endeavoured to as- 
eeruiD the practicability of giving to trees such forms as will render tbeir |||g ymber^ 
timber more advantageously convertible to naval or other pnrpoies trees 
The success of the expenments, on small trees, hav been complete, and 
the results perfectly coovutent, in every case, with the theory 1 have 
endeavoured to support m former memoirs, and 1 am confideat, that by 
appropriate management, the tninkv and branches of grow>&| trees may 
*be moulded into the various forms best adapted to the use of the ship 
builder, and Utat the growth of the treca may at the tame Ume be ren* 


dered considerably mere r^id, without any expense'or temporary lostie 
the proprietor 
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At reproduced buds of the preceding e^pencient, budi wene 
inserted cn the foregoing summer^ or attached by grafting m 
the spring» and. when these succeeded^ though they weio yi 
many lustaDces taken from trees of dtfieront species, and 
even of diSerent geoLia, no sensible difference existed m the 
ve^aeis, which appealed to diverge into the bark of the 
stock, from these buds and from those reproduced m the 
preceding expen roents 

Theory It appears, ihtrefore, probable, tbnta pulpous organirable 

mai»s first derives itb matter eillier from the bark, or the al¬ 
burnum , and that tins matter sub>equently forms the m w 
layer of bark, for, if the vebseU had proceeded, as radicles*, 
from the inserted buds or gratis, such vessels would have 
been in some d^iee different from the natural vessels of the 
bark oI the steaks, and it does not appear probable^ even 
without referring to the pieccding facts, that vessels should 
be extended, in« few days, by patts successively added to 
thnr extremities, fnim the leaves to the rxtrcmuieb of the 
roots, which are, in many instances, more than two hundred 
feet distant from each other I am, therefoie, inclined to 
believe, that, as the preceding facts seem to indicate, the 
matter, whigb composes the new bark, acquires an organira- 
tioQ calculated to transmit the true s^ towards the roots, as 
that fluid progressively descends from the leaves iii the 
spring, but whether the matter, which enters into the compo* 
sition of the new btik, be derived fium the bark or the albur¬ 
num, in the ordinary course of the growth of the tree, it will 
be extremely difficult to ascertain 

Bsrk It IS, however, nodiflicult task to prove, that the bark does 

iioeBexisw HQ* 1,1 cases, spnna freun the alburnum > for many cases 
previouitotha ,, , , , • • , 

•Iboranm* adduced, in wbicb it is always generated previously to 

the existence of the alburnum beneath it, but none^ 1 be- 

hevein which the external surface of the alburnum exists 

previously to the berk m coiUact with it, except when thp 

cortical substance has been taken off, as in the preceding 

experiments. In the radicle of germinating seeds, the coi^ 

facal vessels elungate, and new portions of terk are success 


* Danria's Pbyiolofia. 
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added to their points, many days before any alburnous 
substance is generated in them» and in the sucCulent an* 
ttufl shoot (lie formation of the bark long piecedes that of 
the alburnum In the radicle the sap appean also evidently 
to descend* through the cortical vcsselsf, and m the succu* 
lent annual shoot \t as evidently passes up through the cen* 
tral vesfiols|« which surround the medulla In both cases a 
cellular substance, similar to thit whtcla was generated in 
tilt preceding expcrimc/USt is first formed, and this cellular 
substance in the same manner subsequent!) becomes vascu* 
iar, whence ic appears, that the true sap, oi blood of the 
piani, produces similar effects, and i)asbcs through similar 
Stages of organisation, when it fiows from diffeient sources, 
and that the power ofgeaerauug a new bark, properly speak* 
ing, beJongi neither to the bark boi alburnum, but to a fiuid, 
which pervades alike the vessels of both 

1 shall, therefore, nut attempt to decide on the merits of Bark not ctm^ 
the cheoiy oi Malpighi, or of Uales, resperUng the reproduc- 
tiun of the jnterji>r baik, but I cannot by any means admit 
the hypothesis of Malpighi andotbci natuialists, relative to 
the ti as mutation of hark into albuinum, and I propose lo 
state ray reasons for rejecting that hypothesis, in the oe^t 
commumcatiun 1 have the honour to address to you 

I am, my dear Sir, 

Your most obliged obedient Scivaut, 

mm,Dec 18,1806 T A KNIGHT, 

* Fhil Trans 1805 and 1806 , or Philos Jounul, vol XllI and XVI 

+ I Wish It to be understood, that 1 exclude in these remarks, and in 
those contained m my former Memom, all trce» of the pal*n kind, wab 
the organuatioo of which 1 am almost wholly unaccquamted 

X Phil Trans 1805 Mtrbel hot called the tubes, which 1 call th« 

Mitral v«seU, the ^ ussa tubulaire' of the medo Ua, 
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On Me CcoHomif Beet In a Z^etter/n)m Thomas An- 
i>Kbw Kkighf, £19 Z K S to the Right Honourable 
JobLPiJ Banes, Bart KB P R S* ^ 

My dlar Sib, 

N tlieprosecalioii ot tliobc experiments on trees accounts 
of which )ou have so oitt n done me the honour to present 
to the Rojal Sotiet), my residence has necessardy heen al¬ 
most wholly con lined to the sarne spot, and I have thence 
been induced to jni) considerable attention to the economy 
oi bees, amongst other objects» and at some interettiiig 
circurastauci s in the habit of these smptlar insects appear 
to lute lome uiidci my obseiiation, ind to have escaped the 
notice ot formti writers, 1 take the liberty to communicate 
tny observations to you 

It IS, 1 believe, geneially supposed, that each hive,or swarm, 
of these lasccts remains at all times wholly Unconnected with 
othei colonies m the victint}, and that the bee never distin¬ 
guishes a stranger from an eium) The circumstances which 
1 shall pioc« ed to state will, however, tend to prove, that these 
opiuioiis aic not ndl iounded, und that ufriendly intercourse 
not unfi(.({ueutl> tikca pHc< between didereiit colonies, and 
18 productive of \try mipoitaot consequences to their political 
economy 

Passing througii one of oiy orchards rather late in \ht 
eiening in the month of August, m the y'car IBOl, I oB* 
seized, that »i\eril btcb passed me 111 a direct line from the 
hives ID my own gnuUn to those in the garden of a cottager, 
which was about a hundred yards distant from it As it was 
considerably later lu the meuing than the time when bees 
usually cease to labour, I cmscludedt that something more 
than ordinary was going forward Going first to my own 
garden, and theu to that of the cottager, 1 found a very 
couaidenible degiee of bustle and agi^tion to prevail id one 
bite m each every bee, as itariived, secroed to be stopped 


and 
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•nd questioned, «t tlie mouth of each hive, but I could not 
<l)scover nav thing like actuft] reiastonce, or bostibtjr» to takf ^ 
place, though I was much inclined to believe the intercourse 
between the hives to be hostile sod predatory The same 
kind of intercourse continued* m a greater or less di^ree* 
during eight succeeding days* aud though I watched them 
ver} closel}* nothing occurred to induce me to suppose* 
that their intercounCe was not of au amicable kind On tba Ended m s 
benth mormng, honever* their friendship ended, as sudden 
aud violent friendships oiien do* tn a quarrel, and they 
fouglit moat furiousi} * and after tins there was no more vi¬ 
siting 

Jwo jears subsequent to tins period I observed the same Similar mior^ 
kmd of intercourse lo take place between two hives of my 
own bees, which were situate about two hundred yards dis- hives 
Uiit from each other they passed from each hive to the 
other jubt as they did in the preceding instancei and a sion- 
lar dcgiee of agitation was observable In this instance* 

Iioweier* their fneiidfhip appeared to be of much shorter QutrrelleH qo 
duration* for they fought most desperately on the fifth day* 4df 

and then* ns in the last mentioned case, all further visiting 
ceased 

I have some reason to believe, that t)ie kind of intercourse Sometimsb 
I hate described* which I have often seen* and which ii by ^eswsrmf 
no means uncommon, not unfrequently ends m a junction uoiT 
of the two swaims, foi one instance came under my obser¬ 
vation* many years ago, in which the Ubounqg bees* uuder 
circumstanced perfectly similar to those I hate desenbed* 
wholly disappeared, leaving the drones in peaceable posses¬ 
sion of the bive* but without nuy thing to live upon 1 hate 
also reasons for believing* that whenever a junction of twg 
swarms* with tb^r property* is agreed upon* that winch pro« 
poses to reipove* immediately* or soon afterward* unites 
With ^e other swarm* and returns to the deserted hive during 
the day only to carry off the honey for having examined at 
night a hive from which I suspected the bees to be migrot- 
ipg* I found It without a single inhabitaqt I was led to 
•make the examination by infoiQiatiou I had received from a 
very accurate observer* that ail the bees would then be ab- 
eentp A verv conMderable quantity of honey was m this in¬ 
stance 
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stance left id the hive without any guaiclo to defend ft» but 
1 conctiidci that the bee^ would have returued For it» had it 
remnined till tht uixtday Whenever the bee^ C]Uit their 
habitation in thin w^, I have el wavs observed some b^htin^ 
to t*iko place» bot I conceited it to be between the bees of 
the adjoining hues, and those which were removtoj, the (or* 
mer being attracted by the scent of the hones, which the lut* 
ter were carrying off 

On the (aim which I occupy, there were formerl) manv 
old decoyed trees, the cavities of which were frec^uintly oc¬ 
cupied b) swaroiH of Ines, and when these were de.stroked, 
& board was getitialiv htted to the aperture, winch hod been 
made to cstract the hone), and the cavity was thus prepared 
fur tlie reception of another swiirm, m the succrtdmg seosoij 
Whenever a swunn enrne, I constant!) observed, that about 
fourteen rla\8 previous to their arnval, a small number of 
bees, larking from twout) to bfts, were ever) day employed 
111 examining, ond appircntly m keeping possesHion of the 
canty, fur if molested, the) showed evidiiit signs of dis* 
pleasure, tbongb the) neier cmpIoM d their stiugs in defend¬ 
ing then propo*<cd hnbitation Their examination was not 
confined to tin canty, but extcndeil to the external paits of 
the tree abme, uid e>er) dend knot particularly airesUd 
their attention, as if they had been apprehensive of being 
m|ured by moistiiie, which thm might admit into the cavity 
below , ind they ip]mieiitly did not leave any part of thi 
bark neai the cavity une\amiiied A part of the colony, 
which purposed to emigrate, appeared tn this case to have 
been delegated tn search for a proper habitation , and the 
mdividiial who suicceebd muvt have appaiently had some 
means of conve)iDg luforrnalioii of his success to otheis, for 
It cannot be supposed, that h(ty bees bhould each acciden¬ 
tally meet at, and hx upon, the bame cavity, at a mile dis¬ 
tant from thar hive, which i hate fiequeDtl) observed them 
to do, in a wood where several trees were adapted for their 
reception, aud indeed I observed, that they almost uni- 
forml) selected that emty, which 1 thought best adapted to 
their U80 

It not vafrcqiiently hap|>ened, that swarms of my own 
bee) took pobvtssion of tliese cavities, and such swarms were 
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IQ several lastapcce followed fiom nj gardeu to the trees 
and they were observed to deviate verv little froi 9 the direct 
Iiue between the one point and the other, which seems to in* 
diGate»thnt those bees» which li*ul formerly acted «i8 purveyors, 
now became guides 

Two instances came under mj own obsenatiOD, in which a Swanns admits 
swarm was received mtoacavit}, oi which unotlier nwarm 
had previous posnebsioii lu the first jnstance I arrivetl with occu- 
the swarm, and 1 could not discosci, that the least 0 {>pp 8 i^ 
tu>u was made to their eriti nice iti the stcood lustaoce, ob* 
serving the diiectjou tint the swarm totik, 1 used all the ex¬ 
pedition 1 could tu ui nve first at the tree, to which 1 suppuaed 
they were going, whilst a servant followed them, and d de- 
iceut oi ground being m m) lavoui, md the wind against 
them, I succecdeil in arming at the tree some seconds be- 
loie them, and 1 nm perfectly confident, that not the hast 
lesiatancc was opposed to then entrance 

Now u doe<i not appear probable, that anuuali so much A prevnnis 
attached to thiir property as lices me, so jealous of all atv 
proneb towards it, apd so leady to soennee their lives ui Ue- mun h’)v< 
fence of it, should sufKr i colon) oi straii^irs, with whose 
uiteiitioiis the) wert un ie<piaint<^l, to take possessio i, with¬ 
out making some efiort to delciid it uui dois it stcni much 
ujoic pn>bable, tliattlie same aumnla, which s|>eDt so much 
time 111 evaiumirig then tutuie habit itiou, in the < *iscs I h ive 
mentioned, should have attempted lu this cose to eutei 
without knowing whtthei theie w ih spice sufficient to tou- 
tiiu them, and without au> xaioniation it ill I must 
therefore liiier, that some previous iiiteteouise liad t iken 
place between the two swarms, and that Chose in the posses¬ 
sion of the camies were uot uiiaequ iinted with the inten¬ 
tions oi thtir guests, though tliC ioriuatiun of an) thing 
like an agreeujeiit between tliedillciuit parties be scarce!) 
cousibtcnt with the liinitatioiH geneuliy supposed to be 
fixed by iiatme to the lusti active powers of the brute eiea- 
tlOQ 

Brutes have evidently language, but it is i language of Brutes hare 
passion only, and not of ideas The) expiesn to each oihei ‘o 

scntitnciitb of love, oi fear, and of aii((er, but cloy appear 
to be wholly uieipable oi traiibmitting to each oinei any 

ideas 
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ideas they have received frofii the impressioo of external 
mhjecn They convey to other animals of their species, oo 
the approach of an enemv, a sentiment of danger, bi>t 
they appear wholly incapable of comnnnicating what the 
enemy is, or the kind of danger apprehended A langnege 
of more extenwve use seems Ihim the preceding a ream* 
stances, to have been given to bees, and if it he not, m some 
degree, a tangysgc of ideas, it appears to be something lery 
similar 

When a swarm of bees isMiesfiom the ^larent hue, they 
generally soon settle on some netghtxiiinng bush or tree, 
and as tn this mtuation thev aie genirallv not at atl deftiidtd 
from ram or cold, it iv oftui inierreil, that thev are Icbs am« 
ply gifted with thw iiisfinctite povir«, that ihreet to seH- 
preservation, than manv other mimols Out then ubjectin 
settling soon after the) leave the hive is appan nlly rotliing 
more than to collect their numbers, and they hate gcne« 
tally, 1 believe alw4)8, another place to which they intend 
subsequently to go and li the Mtoatioo they select be nert 
perfectly adapted to secure theio irom injuries, it is proba¬ 
bly, in almost all metauce^, the best they can discover i'or 
I have very often observed, that, when one of my hives was 
nearly ready to iwarm, one of the hollow trees I have men^ 
tioned (and generally that best adapted for the accommoda¬ 
tion of a swaim) was eieij day occupied hy a small number 
of bees» but that after the swarm hnd issued iroin that hive, 
and had tahen possession ot another, the tree was wholly 
deserted , whence i loferred, that the swarm, which would 
have taken possession of the cavity of that tree, bad relin¬ 
quished their intended migration, when a hive was oftered 
them at home. And I am much disposed to doubt, whe¬ 
ther it be not rather h ibit, produced by domestication, dar¬ 
ing many successive generations, than any thing inherent 
in the natuic of bee<, which induces them to Rccept a hive, 
wlien oflered them, lo preference to the situation the> Ivive 
previous]} chosen for I huv^ noticed the dispositiou to mi¬ 
grate to eMbt m a much gieafwr degree m some families of 
bees than in others, and the ofl»pniig of domesticated aut- 
muls inherit, m a very n.markable manner, the acquired 
inbits of then p,.ieul9 In all ammals tins is observable 

but 
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but in the dog it exists to a wondnful extent» and the off* Rsmarluble 
*ipnng oppetrs to inherit not only the passions and propen* m 

siUea, but even the resentment^, of the fhmilv from which dogs 
it tpnogs I Bscertaioed by repented experiment, that a 
turner, whose parents had been in the habit of fighting with 
polecats, wiil instantly show eser) mark of anger, when he 
first perceives the iceut of that animal, though the animal 
Itself be wholly concealed from his sight A wung spaniel 
brought up with the teniers showed no marks whatever of 
emotion at the scent of the polecat, but it pursued a wood* 
cock, the fiist tune it saw oae, with clamour and exuUa* 
tion and a young pointer, which I am certain had never 
seen a partridge, stood trembling with anxiety, its eyes fix¬ 
ed, and Its muscles rigid, when conducted into the midst of 
a covey of those birds Yet each of these dogs is a mere 
variety of the same species, and to that species none of these 
habits are given by nature The peculianties of character 
can theiefore be traced to no other source thaixthi acquired 
habits of the parents, which are inherited by the ofispnog, 
and become what I shall call instinctive berediUry propen* 
sities These propensities, or modibcations of the natural ThMehAbiu 
instinctive powers ot animals, are capable of endless 
tion and change, and hence their habits soon become circucokunces, 
adapted to different countries and diffeient states of domes* 
tication, the acquired habits of the parents being transferred 
hereditarily to the ofispring Bees, like othei animals, are 
probably susceptible of these changes of hubit, and thence, 
when accustomed through many generations to the hive, la 
a country which does not afibrd hollow trees, or other habi¬ 
tations adapted to thar purpose, they may become more 
dependent on mao, and lety on his care wholly for a habi* 
tatioo , but in situatioos where the cavities of trees present 
to them the means of providing for tbemseUcs, I have found, 
that they will discover such trees id the closest recesses of 
the woods, and at ao extraordinary distance fiom their hives, 
and that they will keep possessiou of such cavities in the ' 

manner I have stated and I am confident that, under such Be« never m 
circumstances, a swarm never issues from the parent hive, 

, , - , , , , S • have selected 1 

Without haiiiig pretiottsly selected some such place to retire habiuuon 

to. 
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fieoi not only It has been lemerhed by Mi John IIi]nter» that tlie mC* 
tfrnr ^^S,***' ter which«bee» catrv on their thighs is tnc farina of planH^ 
but other mat- svitb which they feed then ^oung» and not the stibatance w^lh 

which they make their combs, and his statement is> 1 beheve^ 
perleclly correet but 1 have oWrved, that they will also 
carry other things on their Ihigliv I frequently covered the 
decorticated ]iarts of lues, on uhich i was making expen- 
A compound R>cnis^ with a cement rnmpovid ot btes^wax and turpentine^ 
of wax Slid a||^ iQ theaurumn 1 lia\t luqumllv observed a lireal nnnr* 
taken"Uusbj her ot bees employed in cairjin* od this substance Ibey 
ihemf detached It from the tiev wah ihtir forceps, and tnc little 

portion thus obtiuned uas then iroiiihrred by the first to the 
second leg, by which it wjs deposited on (he thigh ot the 
third (ha farina uf plants is collected and tiamfiircd in the 
snd nvxl ss a same manner This mixture of srn\ ami turpentine did not* 
eem«u however^ appear to have betn cmplo)ed in (be formation of 

combs, but on!) to attach the hive to the board on which it 
was placed, and probably to exclude other insects, and air 
during winter Mhiht the bois were employed in the collec- 
The bee tery of this substance, I had many opportaaitiea of observing 
patient issn the peaceful and patient divpovitiou of them us individuals^ 

which Mr Hunter has also, in some measure noticed Wheh 
one bee had collected Us load, and was just prepared to take 
flight, another oflcn came behind it, and despoiled it of oU it 
had collected A second, and even a third, load was coI« 
Iccted and lost in the same manner, and still the patient in* 
sectpursuefl its labour, without betraying any symptoms of 
impatience restntment When, however, the hive is ap¬ 
proached, the bee appears often to be tlie most irritable of 
all animals, but a circumstance I have observed amongst 
another species of insicts, whose habits are in man) respects 
similar to those of bees, induces me to believe, that the rea¬ 
diness of the bees, tj attack those who appioacb their hives, 
does not in an) degree spring cither from the sense of injury 
or appiehciisions ot tL< individual, who makes the attack 
simihr If t nest of wasps be appro iched without alarming its luha- 
m h'lbiis biunis, and all cominunictlion b suddenly cut off between 

those out of tho nest, and tlioso within it, no provocation 
will induce the luiinci to defend ticir nest, or tbcroselvcs 

Out 
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But if out e%ctpt from wuhm, it comes uitlr i rery diArent Net so wine 

temper, and tppeaira coinrotsSionetl to avenge pabltf wrongs, 

and prepared to sacrifice its life m the execution of its orders fiehu 

I discovered the circumsUnce, that wasps thas excluded 

from their ne»t would neither defend it nor themselves, at a 

very early period of my life* and 1 profited so often, by the 

discover}, as a schoolboy, that 1 am quite cerUiii of cbe 

fact [ state, and I do not entertain any doubt, though f speak 

from experiments less accurately made, ihatlhe actions of 

bees, under si mils r circumstances, would be the same* 

Mr Hunter conceiv( d beet was to be an animal substance, Hunter 
which exuded betweeu the scales of the bell) of the 
but 1 am strongly dis|)Oscd to believe, that H iv collected from an animal 
plants, and merely deposited betueen tbe scales of tbe belly 
of the bte, for the joint purposes of licing carried with con¬ 
venience, and giving it the temperature necessary for being 
moulded into combs« and 1 am led to this conclusion, not 

0 I 

only by the circumstance of wax being fouud >o Uio vegeta¬ 
ble world, but also by having often observed bees employed 
in detaching something from the bases of the leases of plants 
svith then forceps, which they did not diposit on their thighs, 

* A curious cjrcunivance, rtUtive to wups sttr'vetcd the notice of Abundance of 
^oma of nw f icnda Lit rear, and has nrt, 1 bdtave, been lata&ctonlv 
accounted f«ir A greater number of ftmale wupi were ubierrad m dif 
ferant parte of tlia kingclom, >n the »p ing ainl caHjr part of the eummer 
of that year, than at almost any former parted, yet scarcely arty ne%ts, 
or labouring waBp>, wt*re slco in the felluwiiig autumn, the caSBe of 
whiih 1 believe 1 can ex dam Attendmg to some peach trees in my 
garden, lat'* in the autumn of (he re^r 190S, on which I had beertxpsk* 
iiig cx|>eriment«, 1 notir-d, dunng many vuceesnve days, a vast number 
of female wasp«, which appeared lo lure been attraetrd thSrs by tht 
shelter and warmth ot a south wall, but I did not t^baerveatiy m^es 
At long h, during •* warm gleam m ihc middle of one of the dayi, a 
single male appeared, and selected a female clo^e to ne, and this wu 
the only male 1 saw in that season The male wasp, which i% readily 
dfstingmshable from the female and IsbOBrer, by hja long ntenine dnd 
shining Wings, aoo by a blanker and sore slender body, b rarely sSen out accounV 

of the nest, except m very warn dV*i kke the droge baS, and the neats 
of wasps, though very abundant to the year 1805, were not iormed till 
remarkably lata id the season, and thefice 1 conclude that the males bad 
not acquired maturity (Al (he t^cailidr had ceased to be warm, and that 
the females m conseqoeneei retired to their lon^ vuiht Aedp without 
having had any intercourse with theeu 
VoL XIX—AritlLi lg08 
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u they do (I bebm loverieUy) the fanna of pUati. 1 have 
alto frequently obeerved the combi of very late twarmi to be 
lemarkably tbio, and white, and brittle« which are arcum- 
eta&cei very favourable to the co&cIoiiob, that the wax is a 
vegetable substance, for it would probably be less abandant 
during autumn than lo summer, and that portion which had 
remained on the pleots till late in the seeson would hence 
become more colourless by exposure to light, as well as more 
dry and bnttle than when it first exuded, but were it an 
animal substance, there does not appear any reason, why it 
should be more dry and brittle, or Uis abundant, in the lu* 
tnoiOi than m the spnng and summer The concluiions of 
Mr Hunter ere, however, always drawn with so much cau« 
tion, and be united so much skill and science with the great* i, 
est degree of industry, that it js not without much hesitation 
and difiidence, that I venture to put my opimon in opposition 
to hit authority 

Elton, May4, ISG7 T A. KNIGHT 
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Descr^iton of a Mercurtal Pfndulitm Complicated By Mr 
BaaaAtrw, of ComitV, uko koi made emrat, and kai been 
kfgkly iott^ed wUh tkeir pr^oimaitce in the Measure of 
Tme 

Bssonption of HE whole length of the pendulum rod, from tho rivet 

that joins the ipnng to its top, to the end of the screw at L, 
fig 1, PI VII, IS SS/v inches, (say 34 inches) The side 
pieces of the frame M M are of steel, as thick as the 
rod, that is of an inch, and not less The top of the frame 
H consists of two pieces of steel, each | of an inch thick, 
shaped as in the drawing, and screwed over tho ends of the 
side pieces M M The inside height of the frame, from E to 
A, IS 8A inches, and the inside width between the pieces 
M M about 3{ inches, eo that the cylinder stand* i of ats 
inch dear of them. The bottom piece N u | an inch thick 

from 
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fVom E to R, and botlowcd down to i of an inch, m u to fit D««cnptiea of 

the b >ttom of the cvimder * p«dulua» 

L H the bottoiD of the rod, and one Inch of the end of it i» 
mode into a screw* that has Ibrtj threads id an inch The 
nu K IS i of an inch deep and the diameter of its circle 
from ffi toe ii X-fj inch, haring the upper edge divided into 98 
equal parts, and figured 0, 1, 9« S, or at each 7th division 
Each of these divisions is ver; near!> equal to in 94 hours 
Ibe quantity of quicksilver required is between 10 and 11 
Ibi It should fill the glass cylinder up to P, being 6 4 inches 
from the bottom of the glass* measured internally >ig 9 is 
the cover of the glass cylinder* and fig 3 the bottom of the 
frame* that supports the cylinder, both viewed vertically 
If with this pendulum the clock be found to go itght with 
the thermometer at 30^, and loses 1^ id 94 houre with the 
thermometer at 90 ^* it will be nmedicd by adding 10 os of 
quicksilver, and if the reverse by taking out that quantity 
Ihe rod should be } of an inch thick* and f of an inch 
aide The spring should be an inch long, and pretty stiff 
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t>6rerrafioaf m tic Nature ^ tke nem ctlatial Bode dacovertd 
by Dr OLSias* and of tbe Comet xoitcA vae expected tv 
appear iaet JoMuary tn U$ retam from tke fftoi* By Wit* 
iiaic Hbesciiii.* L L D f K 

Jl HE late discovery of an additional body belonging to the Account of 
solar system by Dt Olben having been Communicated to me 
the fiOth of April* an event of such consequence engaged ny SOth, 1107 
immediate aUentioo, In the evening^^tbe same day I tned 
to discover its situation by the information I had obtained of 
its motion * but the brightness of the moon* which was near 
the full* and at ao great distance from the object for which 1 
looked* would not permit a star of even the fiihmagnitnde to 
be seen* and it was not till the 94tb* that a totemblevlew 


* Philos Tism for 1107* P It* pi SCO* 

S 9 


could 







26 o 


OK THE PLAK 8 T /B 0 TA 


Looked |»r 


Pfwiinird if> 

be an astofoid 


could be obtAiued of tbet tpece of the hetfeiMi id which our 
DOW wanderer was pursutog lU hitherfb uakoown path 
As soon as I found that small stars might be perceiud^ 1 
made several delineations of cerbuo telescopic constelUtiopif 
the first of which was as represented in fig 4| PI Vl]»and 1 
fixed upon the sUr*A« as most bkel]r« from its expected 
toatiou and brightness, to be the one I was looking for The 
stars m this figure,as well as in all the other delmeations I had 
made, were carefully exmoined with several magmiyiDg pow* 
Lrs» that 10 case any one of them should hereafter appear to 
have been the lately discovered objeet, I might not lose the 
opportunity of an early acquaintance with its conditJoti An 
observation of the stir marked A* in particular, was made 
with a very distinct magnifyiDg power of 460, and says, that 
It had nothing in iis appearance that differed from what we 
see in othei stars of the same sise , indeed Dr, Ulbers, b} 
mentioning in the commumcation which I received, that 
with such luagnifyitig powers as he could use, it was not 
to be distinguished from a fixed star*, had already pro 
pared me to ex|>ect the newly discovered heavenly body to 
be a valuab(p addition to oor increasing catalogue of aste^ 
roids 

The S5th of April 1 looked over my delineations of the 
preceding eveuing, and lound no matenal difference in the 
aituation of the stars I had marked for examination, and in 
addition to them new asterisms were prepared, but on ac¬ 
count of the retaided motion of the new star, which was 
drawing towQid> a period of its retrogiwdation, the small 
change of its sito ition was not sufficiently marked, to be rea¬ 
dily peiceived the next day when these asterisms were agtm 
(Ximined, ahicli it is well known can only be done with 
iiight-gtasees of a very low magnifying power 

A long interrnptioD of bad weather would uot permit any 
legular examination of the situation of small stars, and it 
\\n» only when I had obtained a more precise information 
fium the Astronomer Royal, who, b} means of %xed instiu- 
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loeoU, alreftdy |d pottemoo of the place a&d rate of 
n)otion of the hew etar, that I could direct mf telescope 
with ipwter Bccumcy by ao application ot higher magnif)* 
ing powers* My observations on the nature of this second 
new stat discovered by Dr Olberi are $$ follow 

April 94* This day, as we have already seen,,the new Obcemtions 
lestial object was examined with a high power, and since a ^ 
magnifier of 460 would not show it to be difieieiit from the 
star^ of an equal apparent brightness, its diameter must be 
extreuielv small, and we may reasonably expect it to be an 
asteroid 

May dl With a double eye-piece magnifying only 70 
tunes, the supposed asteroid A makes a nght-aagled triangle 
with two email stars a & See fig 5 

With a very distinct niaguifier ot 460 there is no appear¬ 
ance of any planetary disk 

May 30 The new star has moved away from e 6, and u 
now situated as 111 hg 6 The star A of fig 4 is no loogei 
m the place where I observed it the 34th of Apni, and was 
therefore the asteroid I examined it now with gradually 
increased msgniiying powers, and the air being remarkably 
clear, I saw it very dtstmctly with 460 , 577> and 636 On 
companng its appearance with these powers alternately to 
that of equal stars, among which was the 463d of Bode*s 
Catalogue of the stars in the Lion of the 7th magnitude, 

1 could not find any diRereoce in the visible site of then 
disks 

By the estimations of the distances of double stars, con- 
tamed in the first and second classes of the catalogues I have 
given of them, it will be seen, that I have always considered 
every star u having a visible, though spnrious, disk or dia¬ 
meter, and in a late paper I have entered at large iDto the 
method of detecting real dtsks from spnnoai ones, it may ^ 

iheiefore be supposed that 1 proceeded now with Vesta 
(abicb name I understand Dr Olbm has given the asteroid], 
as I did I efbre m the investigation of the magnitudes of 
Ceres, PsUts, and Juno 

The same teleseopes, die same cooperative tiews, by Simihr to 
which the smallness of the Utter threg had been proved, ^ ^'‘'***^ 

convinced 
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tfonviflced me oewi that I had before me a nmilar fourth eo» 
leatial bodf 

The djsk ot the asteroid which I saw was clear» well de- 
fined, aod free from nebUloaity At the first view 1 was in* 
dined to believe 4 a real one, and the Georgian planet 
being conveniently situate, so that a telescope might without 
loss of time be turned eltemately either to this or to the as* 
teroid, I found that the duk of the lattert if it were real, 
would be abont one sixth oi the former, when viewed with 
a megnifying powei of 460 The spnnous nature of the 
asteroidal disk, however, was soon manifested by an increase 
of the magnifying power, which would not proportionally 
increase its diameter as it increased that of the planet, and 
a real disk of the asteroid still remains unseen with a power 
of 636 

May S3 The new star has advanced, aod its motion is 
direct, Its situation with respect to the two small stars • d, 
IS gtveo m fig 7 * 

Its apparent disk with a magnifier of 460 is about 5 or 6 
tenths of a second , but this is evidently a sponous appear* 
once, because higher powers destroy the proportion it bears 
to a real disk when equally magnitied The air is not suffi* 
ciently pure this evening to use Urge telescopes 

May fi4 With a magnifying power of 677 I compared 
the appearance of the Georgian planet to that of the ast^ 
roid, and with this power the diameter of the visible disk of 
the latter was about one 9 th or 10 th part of the former The 
apparent disk of the small star near $ Leonts, which has been 
mentioned befiwe, had an equal comparative magnitude, and 
probably the disks of the ai^roid and of the star it resent^ 
bles ore equally sponous* 

The 00 feet reflector, with many different magnifying 
powers, gare sUH the same result, and bang already con^ 
yjiiced of the impossibility, in the present wtuation of the 
aaterorf, which m above two mouths post the opposition, to 
obtain a bettor view of ita diameter, 1 used this instmment 
chiefly to aseeitmu, irtiether any nebiilosity or atmosphaw 
might be seen about it* FOTthis purpose the valuable qaan- 
ti^ of light eolloct4id hf an aperture of is| incbn directly 
receivod by an eye^gtam of the front view without a second 

reflec^D, 
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nfiectioD« prored of eminent noe^ and gn?e me the d&eme* 
ter of thw aiteroid intirel;^ free from dl nebuloo# or etmo- 
•phene eppeamocet 

The reault of theee ohaervatiooi u, that we now are m 
po MC tsioa of a fbrmerljr unknown ftpeciea of celential bodiea^ 
which, by their imalloeta and conaidarable deviatiOQ Irom 
the path in which the pltoeti move, are in no danger of die* 
turbing, or being dieturbed by diem, and the great anccoie 
that hat already attended the purtait of the celebrated dia« 
coverera of Ceree» Pallet, Jnno, and Veeta, will induce us 
to hope, that tome farther light may loon be thrown upon 
this new and moat intereeting brnneh of aatronomy* 

O&femuwiw ^ lAe expected Comet, 

The comet which hat been aeto deacendtog to the aun, Raappatitnee 
and from the motion of which it waa concluded, that 
ibould probably aee it again ou ita rctom from the perihe* 
lion, waa expected to make ita reappearance about the mid* 
die of laat Jauuary, near the touthem parts of the conatella* 
tion of the whale* 

January 07 Towards the emung, on my return from fiMbrMur 
Bath, where I had been a few days, I gave my sister Car^ HancM. 
line the place where this comet might be looked for, and 
between flying clouds, the same eveniog about 6^ 4{K, the 
•aw It just long enough to make a abort sketch of lU situ* 
ation* 

January 31i Cloada having obscured the sky till this time# 

1 obtamed a tranaitofy view of the comet, and perceived that 
It waa within a few degrees of the place which bad been as¬ 
signed to It, the nniavoarable atatc of the atmosphere, how¬ 
ever, would not permit the use of any ta stiu sa en t proper for 
exsmiQiag it minutely 

There will be no occasion for my givmg a more paitici^ 
lar account of its place, thao that it was vevy near ele^ 
trometer of the conitellatioa, which id Mr* Bode's maps la 
called msrkms eieetrtea, the only intention t had in looking 
for It being to make a few obserrations upon its pbyaicil 
osndiuoiw 

February 1 The comet bad moved but very little from l>Metibsd« 
the pUcc when It««lut pight. ud ntfaeurwM pwt^ 

clear. 
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Compared 
with Others 


rinnet Vesta 

has no disk 
with a power 

of 000 , 

and an intense 
radiating light, 
hkeastar of 
thi.6th magni 
tude 


The aame with 
ctitcr tele 
^oper 


^ PM fpi nxntt Vesta 

clf4r» 1 usrt) 0 lO^feet reflector with a low power to examine 
It There was no Tisible nucleus, nor did the light which is 
called the coma increase soddeoly towards the centre, but 
was of an ifregular round form, and with ibis low power 
extended to about 5, 6, or 7 minutes in diameter When 
I roagnifled IGQ times it was considerably re<luced m size, 
w)iich plainly indicated, that a farther increase of magnify* 
ing pewer would be of no sen ice for discovering a nucleus 
On Account of cloudy weatber I never had an opportunity 
of seeing the comet afterwards 
When I compare these obaerrations with my former ones 
of 15 other telescopic comets, 1 find, that, out of the 16 
which I have examined, 14 have been without any visible so¬ 
lid body in their centre, and that the other two had a very ill 
defined small central light, which perhaps might be called a 
nucleus, hut did not deserve the name of a disk 



Obicrvctions and Measurmems the Planet Vesta By 
John Jbbomb Schbobteb, F R S ^ 


At 


our very first observations with magnifying powers of 
150 and 500 applied to the excellent new 16-feet reflector, 
we found the planet Vesta icuhout any appearance nf a dtik, 
merely as a point like a fixed star with an intense, radiating 
light, and exactly of the same appearance as that of any fixed 
star of the sixth magnitude In the same manner we both 
afterwards saw this planet several tiroes with our naked eyes, 
when the sky was clear, and when it wa^ surrounded by 
smaller invisible stais, which precluded all possibility of mis¬ 
taking it for another This ptoves how very like the intense 
light of thll planet is to that of a fixed star 

As the observations and measurements of Ceres, Pallas, 
and JanOp were made with the same e}e<^1asseBp but with 
the 15-feet reflector, we soon after compared the planet 
Vesta with the gl^s^ of 130 and 2AB times magmf} * 


mg 


From Vbilcs Trans for 1307, Pi c U, p 24S 
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iQg power in the 13*fcet reflector In both these telescopes 
itb linage was* votlhotU the least drffertneti that t>f a fixed 
star of the 6th magnitude with an intense radiating hght, 
80 that th 8 new planet may with tlie greatest propriety be 
called an asteroid 

April 26th in the erening at 9 o'clock^ true time, 1 sue- 
needed in effecting the measarement of Vesta, with the same 
power of 288, by means of the 13-feel reflector, with which 
that of Ceres, Pallas, and Juno had been made, and when 
viewed by this reflector it also appeared exactly in the Mime 
manner Of sereral illuminated disks, of 2 0 to 0 6 decimal 
lines, which I had before made use of for measuring the sa¬ 
tellites of Saturn and Jupiter, the smallest disk only of 0 5 
lines could be used for this purpose, by it the rounded nu¬ 
cleus of the planet Vesta, when the disk was at the distance 
of 6ll 0 lines from the eve, appeared at most of the seme 
6 i 2 e, and I must even estimate its diameter as } smaller If 
therefore, we attend, not to the full magnitude of the prcH 
jection, but the estimation just mentioned, it follows bj i al- 
dilation that the apparent diameter of the planet VeUa is 
onfy 0 4S8 qf a second, and consequently only half of what 
I have found to be the apparent diameter^IAe fourth satel^ 
hte of Saturn 

This extraordinary smallness, with such an intense, ra¬ 
diant and uDstead} light of a fixed star, is the more remark¬ 
able, us, according to the preliminary calculations of Dr 
Gauss, thete can be no doubt tliat this plaoet is found m the 
same region between Mars aud Jupiter, m which Ceres, 
Pallas, and Juno, {lerfomi their revolutious round the sun , 
tlint, in close union with them, it has the same cosmological 
origin, and that^as a planet of such smallness and of so very 
intense light, it is comparutivelj near to the earth This re- 
maikable circumstance will no doubt be productne of im¬ 
portant cosmological observations, os soon as the elements 
of the new planet have been sufficiently determiued, aud its 
distance frein the Eartli ascertained by calculation^ 
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Pruieiple^ of 
Mr TygvieU*i 
m«chod of 
rooiiAg 


Hit new tno 4 e 

4«0enbed 


VI. 

On c neto Mfthod 0/ Shiing^ and mstruetmg the Rcof$ of 
Homes Mr Lewiv Tdow81.l* 

The leading pnnciplei of Mr Tiigweirs plan are» to 

oare skte and timben thno dimtniAhiog the expente of h 
roof* and at the Aame time to render it aecure againet the 
admieaion of wind or water The earing of elate it eiibcted 
by lowenng the pitch of the roof Tbia likewise diminishes 
the length of the rafters, which at the tame time are placed 
further asunder than uaaat» and besides this the boarding, 
usually placed under slates to keep out the wet. is dispensed 
with entirel) An additional advantage he observes is cou* 
nected with his roof It possesses such supenor strength, 
as to be capable of sustaining, if necesaary. partitions, and 
floors connected with them, even down to the ceilings of 
the modern enlarged dming rooms, if the} be appropriately 
constructed and suspended from it. thus superseding the 
necessity of the otherwise expensive and complicated con¬ 
struction of spliced beams ceiling joists. &c,. saving tim* 
ber and woikmanship id these also, and finally, by thus 
combiuing in a frame the roof, partitions, and floors of a 
building, of rendering the whole much more firm and com¬ 
pact. than any mode hitherto used 

The peciilianties of the mode, and as such necesaary to 
be pointed out. cannot be described, and consist in. 

Isf A diminution in its elevation, seen in the beam-raf- 
ten A A. PI VIU. fig 1. giving an angle of only twelve 
degrees from the horuon. wherebj both its tunbersand slates 
will be lessened in quantity 10 a ratio generally as of three 
to four 

Sd/y The increased distance of these rafters, as at B B. 
fig 9 . one from anothei. t e to two feet And as, in the 
modes hitherto used, the} are generally at not more than 15 
inches asunder, a iaither saving will therein be foand of 

* Abridged from the Letters s&d Pspefs of thsBsth and West of Eng- 
Ised $Me(y. \o) XI 
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more ihm one in three* or ai in the proportion of 18 to 11 * 
nnd which, together with the dimmiiticm m thdr length ^ 
'ibove*mentioned» while they combioe id a Byatem of far 
greater strength and duration, will incur a taring id the tlaU 
ing as aforeBaid of about a fourth part* and >d ^ raftering 
of considerably more than half 

C C, figt 1, 8, Wall^plates in sabttaDce considerabty in- 
Created, viz to tix inches square* 

D D D, Agt l> 9, Foot-beams, firmly inserted in the walU 
plates, by means of dove-tailed joints, at sis feet distance 
trom each other, one of which joints is seen at fig 8, lai4 
open, to display the operation of the vedge, at, shpuld it 
inadvertently be dnven to on the inside of the plate, and 
where floors, partition^, 8cc as before hinted, on any occa^ 

Sion, are to be suspended on the roof-tunbers, it would ne¬ 
cessarily draw, and derange the whole of the supm^rpo 
tore* 

EEE, figs, 1, 8, Fint-piecc, of peculiar shape and 
strength, fagiag two inches ^icL, and nine deep 

F F, figs 1 , 8, Poiioins, or side-pieces, let in, and spikg- 
nailed to the queen-posts, at right angles with the rafters, 
and at equal distances from their exti eraities 

G G» fig 8, Plate-rafters, let into (he wall-plates at thor 
lower ends, screwed at their centres to the purloins, and 
firmly fastened by an appropriate joint (see fig 3) tothefirs^ 
pieces Thus in these is more dintiDctly seen the peculiar 
and singular stsbiht) of the sjstcra As each of the foot- 
beams, together with its sustained and sustaiDing rafters, 
king and queen posts, kc , forms an arch, or mthpr u senes 
of arches, of such permanency os not |o be subdupd, while 
their parts nema>o uncrushed, the wall-plates C C, fastened 


* Should It ttso*y Umc be foreseen that a more ihsn ordinary weifht 
mill ba found in fioore, pirMions, die , thus Mupeoded on the roof tim¬ 
ber!, It will be only necemry to ealarse the loe of the latter, sad they 
may therein b«* adapted to any $cale required If, however, tber^ 
should be a probability that an aiterttion la the upper chamber! may ^ 
some future peiiod take place, and wherein a removal of the partitions 
may be-ome necemsiy, although it would be hr from being ixnpraetica- 
ble, the method may, noiwubstaadiDg, all thinp considered, pariups 
not be found the most eligible * 
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to thorn by dove*tuIed joiotir aicresaid^ coD&titute, for 
those intcrvenient nftors, abutments as immovable as those 
of the beatn^raf^rs thejnselves . and which, like those, be^ 
iDg firmlv fastened to the purloins F F, at their centres, and 
to the first-pieces at their upper ends, while these first-pieces 
reaiain unbent in an upward direction, and the wall-plates 
arc lound iiomovable outwards, they form, each pair of them 
as permanent an arch *is the beam-refters themselves, and 
thus aidinj; the latter^ th^ altogether constitute, as afurr- 
said, a frame of such singular and uniform strength and 
stabilit), as undoubteilly to bo capable of sustaining at least 
any weight that it may enrbe necessary to lay on it 

H H H, figs I, Deal laths, each an inch thick, and 
two inches wide, thur lower half rabbited for receiving the 
upper ends of the slates, in depth equal to the thickness ot 
the latter 

11, figs ), Elates, nuled nearly at their centres to the 
npper parts of the I iths, the nails clenched, and the slates 
cemented on hoih sides to each othci with putty, or any 
other m itfcr proper for uniting them » and thereby effectu¬ 
ally e\cluding ram, wind, dmiogsnou, and all aerial liu- 
tnidiU 

K K, Hg 3, reiling-joisU inserted m the foot-beams after 
the usual mannei 

L, fig % A partible stage or scaffold for the slater to 
work on between ti rafters, for keeping at all times under 
his thumb a new and appiopnate set of simple implements, 
(as useful It employed by rational beings m all other mutters) 
and occa&ioually, uk the work proceeds, to be drawn back¬ 
ward on the ceiling*|oibta 

M, fig 1 , Ihe slater seated between the rafters on his 
stage, witli his work befote him, and immediately under his 
eye 

N, fig 7, A discha^ng saw, that, being of proper tem¬ 
per, and having a senes of teeth about three inches down on 
each bide from its point, is occasionally introduced by a 
hammer at its heel, and thus removes putty, nails, &c from 
a broken slute, when a new one, supplying its place, will, 
with a little putty under its lower edge to cement it, become 
quite as cffei-tuat; if not as firm, as the ongmtl one. Pro* 

bably, 
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babl}« the patty beving been thu§ removed by the teeth of HewTnodeoC 
the MW up to the naib a iimilar inftniineDt» wit)# 

6Q€r teeth^ would more proper!} apply for catting off the 
latter, when the first might again proceed to the entire aepa* 
rition of the elate 

^9 fig 4» A pallet of thin permanent boards that, being 
put into a mould for the purpohe, receiver on it«) upper sur¬ 
face putty, mortar, or any othtr proper cement, and which, 
being spread over it with a moistened wooden spatula, or 
stnker, obtains a uniform thickness (a quarter of an inch 
inoreor Ies«), governed b) the depth of the mould, in the 
manner of toruiing biickn this is afierward divided into 
Imll-iach slivers, aud applied ou the joints of the slates, as 
seen at P, fig 2 

Qi fig 6, The mould, of the same breadth on the inside 
1 ^ the pallet, and which, having an edge rising on three ot 
its sides more than itie thickness of the pallet, gives that of 
the cake of cement 

R, fig 6, A two-edged knife, for dividing ond applying 
tlie above slivers of mortar, putty, &c 

8, figs 1 and 9, % small bct or head of iron, about three 
pounds weight, to be taken with the left hand, at the driving 
of the noils, and pressed bard against their points, thus giv¬ 
ing them an effectual cliuching, and at the Same time lO- 
ceiving the impulse of the hammer, so as to prevent all jar- 
nng, disjunction, and derangement Still farther to guard 
'igaiost this, and to avoid the obsiird pidcbceof splitting 
the laths with almost eiir) nail tb it is dnicn through them, 
an appropriate brad^ai^ T, fig 9, with a T head and ch s- 
sel point, to cut its way across the gi nn, should he used to 
snake a passage for the nail, pretions to dining it 

While the pressure of eieiy kmcl of slating on the tim-Genetal defect 
hers of a roof is found ip all its p lU equal, and the pnwet 
of such timbers for bustaiiimg it is, by the modes hitherto 
used, very partially applied, and clueRr found in those that 
hH%e their lower ends set in its fooUbc ims, an idea of a pe¬ 
culiar uniformity and Gnnsci)uent stibdity m the general 
siatem here recommended, as well as aeparatelv in that of 
fastening down its slates, wilt, 1 humblj com cite, tutpress 
itself on eierv mmd open to comictioo ^ 
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Wa» the nlae of theee tlatee duly eetitoatedt hdwsoerer 
pleDt€ouk.tnd tnexhouelible at their quarnefi» they iqight 
there, by meane of vanoos patteroe, eawe, dnIU, raepe» and 
other proper machmery^ while moist and soft, be formed 
into diiFeraitly eised parallelograms, with the greatest feci* 
Iitjr, accuracy, and dispatch, and every slate being made 
thereby to retain the utmost regular size its rough dimen* 
sions would admit of, much unnecessary wa«tc would be 
avoided, and being afterwards legularly cUssed and deno« 
sninated by the oumbei of inches ui their lengths and 
breadths respectively, (as nme hfteiiis ten ti^hteens, &c, 
instead of the burlesque lenns ot /odirs, covutofcs, and 
duthesMiJ they might with much less expeuse be conveyed 
to their respective destinations, and when, whatever the class 
preferred, they would be also much more conveniently and 
effectively applied, than if of various shapes and MiU- 
stonesi grindstones, and indeed all others, li laised at a dis¬ 
tance from their respective destinations, aie prudently di¬ 
vested of all superfluous matter and weight at their quirnes, 
SikI, but for its claim to exemption from all that is ratiounb 
tliere is no cause why the same iconom} looy not be used m 
the removal of slate, 

From considerations of the great scarcitv, and high price 
of timber id general, and consequent necessity for our re* 
girding the most frugal use of tliot article, also, the im* 
mense waste of that ground-woik of all our wealth and sup* 
pgrt, manure for our lauds, that has, through all ages, from 
time immemorial prevailed m the use of thatch] and finaU>, 
from the certain and very great danger of the latter being 
destre^ed by fire, the obvious absurdity of using it at all, 
wherever a better matenul may be obtained, one might na¬ 
turally suppose would evince the propriety of an almost nni* 
venal recourse to light thin slates, as a most eligible mate* 
nal for rc<^ng in general 

J recollect no less than six fires having taken place in my 
native village, from its cottages having been covered with 
iknieh One of them was occasioned by sparks from a 
forge \ snother by those from an oven, and three, if not 
four, were generally aopposed to have proceeded from the 
hands of incendiar^ It is observable, that dumg the 
/ whole 
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^lJolo period of the Bhore only ooe fire has bappeoed there 
uader a roof formed of elate and that m the biplding of 
all hoaeee iiacet that article hoe judicioaily obtained a pre* 
ference 

With a view to general reformation in the matter* we may Lorebardy 
observe* that from the univereal predilection* daring about 
thirty years past, for that very beautifol and quick growing 
plant* the Lombardy poplor* wisely fostered m all irfowded 
pieces* and particularly the metropolis* among other good 
purposes* for the purification of the atmosphere* its hne 
straight timbers begin now neceuanly to be taken down 
and brought to market* so that in a short time we may ex«- 
pect an abundant supply * and although* being of a very 
light and soft texture* no particular use has yet been as¬ 
signed them* there cannot be a doubt of their being ere long 
very geuerally used* at least for mfenor buildings* the pre* CauuonB re* 
cautions being regarded of felling them always id winter* 
and when sawn* washing out their sacebanne juices* by lat- 
ing their scantlings awhile under water* and also giving 
them (together with their plank* boards* ) extra sue* m 
proportion to their want of density The Scotch fir bke- scotch fir: 
wue* From Uie scarcity and dearth of all other timber* and 
particularly foreign deals, begins now to be universally em¬ 
ploy ed And were the gemua and peculiar properties of oar 
immense tracts of waste lands thought worth attending to* 
it cannot be supposed* but that many of them* composed 
of light* pervious* blowing sands* and fit for little el^* 

(such as about Basingstoke in Hampshire* and indeed to be 
found elsewhere in too many parts of the kingdom) might 
be rendered abundantly pn^uctive of this article, ond 
which also* when felled and sawn* being properly wnshed* 
would be found very generitfV useful in better ereetjons 
Whenever tbar long boruontal roots may without obstiuo 
tion extend themselves* howsoever mfertile* in the common 
acceptation* the soil* their growth is generally more rapid 
than ID land more nch * but at the same time more close 
and impervious*. Nor* it is to be hoped* will the idea be 

thought 

* There sre now lyliif so the Qosy ta thU town* brought down by 
the Kennet sad Avon Csaal* meoy dae treei of Arch* with othew of 

Scutch 
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fhdQght TiBiantiy, that ware a sufficiency of these articles 
thus easi^ and quickly procured, the) might aftenvardsi by 
means of our already numerous and constantly increasing 
cans! 9, and other im prosed modes of conveyance, together 
With a proper accompaniment of blue slate, or at least the 
fiictitious red pantiles, be transmitted to every town and 
village in the kingdom, whence the produce of perhaps 
richer lands might be remitted in return, and m some degree 
commensurate to the expense 

Much also might be done by appropriate and judicious 
plaoniog, some houses containing by iar more room, and 
particularly uiffiU room, than otheis under the same or a less 
quantity of roohng 

The danger of the slates being broken , and the insuffi¬ 
ciency of the potty or cement, to keep the joints weather* 
tight, have bm objected to Mr Tugwell s plan In answei 
to this he points out a house thus covered m upwaid of three 
years ago, which has remained during that time mperviouN 
to wind, wet, or dampness of any kind from the an 

VII 

ffeights of lotions P/aces in J tatter % , by Dr Bleoeu 

Loochded from Vu! Afi//, p dOe 

StCT IV 

Bni^ Jescnplunt oj rome tHoonfatus lu the department of 

JUoHt^Dlunc 

\ allev dw ^JL^IIE v-illcj des Borneo, the bottom of which is scarce!} 

higher than the plain oi tbg Uke of Geneva, and which is 

Scotch and iprure fir, more than fony foei in leofth, aUhousb of less 
than fortr fc^rs growth, ther, several of them, fquire two foot at hot- 
toju, sad nearly ooeai the top, miny of the larch, approaching nearer 
to paraUelums, arc nraicht, and free from knou, and the lower lengiha 
of even the Scotch fir cut very ^ood board, while their tops serve well 
Sfcthofl of coanc roof timber^, but av the knoU in these dispose theif scantlings 

locating knotty to warp m drying, care thmild be lalcen to soak them immediately from 
plants the saw pu, and m about aix weiLn after, ludiciously to suck them front 

the pool, placing Ou most knott) vlwa)s atthe bovtoiu of tbs pile, where 
bi nil ■•h of »uch w irping uould gcnetidly be prevented 
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%tpmM from tt only by the Qonntams Sa1ei^> Sion, and 
VoMcbe, has for ate limits to th^ south a cbam of moun¬ 
tains in the same line as mount Bnson, and the directum ot 
which H par^lel to that of the central chain Tlie course 
of the Arvct and the low mountains ^at skirt the western 
shore of the lake oi Annecy, are its boundanesio the north¬ 
east and snutfa-west* 

Ml Saussure has descnbe4 only the mountains on the Soutliem 
north of this vallev The chain on the south, taken toge- 
ther, IS at Uast 1 5 miles long Its greatest height, like tliat 
of the Juia, is to the south-west Oue mountain there, la L:kToumeUe 
Tournette, n^es 940 toises above its base Tlie precipices 
of tills chain look fiom the Alps, that is to saj, the strata 
slope towaid them Tlie limestone that composes them is $ii«x ii>tn 
compact, uicludiug great nuinbert of imbedded ilintsv otid >>i 
not unfrequentU we meet witli calcareous rocks, the tops of 
which are completcl} capped with sdex 

Though the monutaios that form this chain aie all con¬ 
nected together, except that the continuity is occasionally 
interrupted by a transverse calky, they have almost a» 
niuny different names, as there are parishes at their feet 
1 he strata are much more regular in the north-east part oi 
the chums, than in the south-i^eat Thus the mountains ot 
St Laurence display horizontiil banks, much resembling 
those of mount SUeve, while «it Viliaz and Dingy, where 
the principal branch of the chain has a peiceptible inflexion 
to the south, the strata lose their uuiform borisontulity, and v^rMUon m 
this more and moie ms we approach Tournette, wheie we the strata 
see some completely broken, others arched oi raised upon 
themselves, a character, as already observed, diiuounang 
the vicinity of a transition ihaio the back of this chain 
toward Uic Alps falls into the volley oi little Bornand, at the 
bottom of which flows the river Borne Over this nver is a 
bridge more than nxty feet high 

The two ptiQcipal summits of thi« chain are Pormonaz Pormonu 
and Tournette Pormonaz is neailj in Uie middle ot the 
chum, and rises 540 toises aI>o\e its base The first part of 
the ascent is through a very thick wood, from which, after Thfk wooA 
i journey of two hours and half, you enter into rich pas- 
tures, bounded on all sides, except to the north-east, by 

VOI XIX~\PEIL, IflUS T (hg.. 
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cliffs more tlian 160 toises high In these meadow^, whidi 
form a dataral amphitheatre, are huts, where you may ipeod 
the night on occasioo, and whence there is a plaaeant view 
of part of lake Annecy and the surrounding country From 
this station you gain thesommit of the mountain in an hour 
and three quarters Nothing can be more drearv than the 
e top of mount Poimonas Figure to yourself a tast flat of 
limestone rock, perfectly bare and destitute of vegetation, 
intersected by clefts in every direction, tike the table^land 
of mount Piattet, and you will ha^e a just idea of it Here 
and there at the bottom of these clefts are seen the diy 
trunks of some lifeless firs, the brown colour of which forms 
a striking contrast with the whiteness of the rocks amidst 
which they are ftiund 

In no psrt of the chain did I find nodules and caps of 
flioti so abundant The analysis of one of these nodules 
gave me 0 8 ? of siliceous eirth yet when reduced to pow¬ 
der an aad exated a slight effervesc^ice in it, from a small 
quantity of calcuretfus earth, either forming a constituent 
part of It, or from which the surface could not be completely 
freed 

From the summit of Pormonoz Toumette appeara to od* 
vantnge* It is seen directly south, and exceeding m height 
most of the moantains around it as much as Mont Blanc 
surpasses Che summits in its ncimty 

Toumette may be ascended by the way of Talloires, but 
more easily that of Thones, a small but very ancient 
town, now the chief place of a circle, which is seated at its 
east foot This town is built in a ven narrow volley, which 
on this account enjoys a warmer temperature than the larger 
vale, as is evident ftom the plants it produces 

From Thfines you proceed along the bottom of this val¬ 
ley for half an hour, then cross a branch of the Si 6 re on a 
wooden bridge, and reach the hamlet of Clefs Thence 
the road continues through a wood of beech aod firs, not 
very thick, to about one third the height of the mountain 
At this place are a few summer huts The first time I 
ascended Toumette, which was in 1799 , I found on the 
19th of August, some distance above these huts, a cake of 
frozen snow^ iCverul feet thick at bottom, the only place 

where 
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where hi thickness coaM be estimated* and extending up 
the acclivitf of the mountain quite to its summit * The pre^ 
ceding winter having been severe* so much snow had fallen* 
that the heat of summer had not been able to melt it* a cir* 
cnmstauce unheard of before* for the oldest inhabitants 
could not recollect, that the snow bad ever remained longer 
thw the end of June I iomeived this mass of froeen 
snow might prove the nucleus of ai, glacier of the second 
order* and in fact the following vear* when I returned 
thither lo July* I found the suow* far from having dim* 
nished, had tather iiwrtaved, so that the recent production 
of a glacier on this mountain appeared to me very proba¬ 
ble 

On approaching the summit the stone assumes a fissile 
(haracter, which it had not below, and we meet with dodc* 
taedral calcareous spar fiuelv crystallixed* and several frtg- Sptr 
roents of gritstone, of which there is a stratum 1 )6 tones Ont 
above the level of the sea 1 did not perceive any nodules 
of silex* which are so common on mount Poj^monav The 
loftiest point of Tournette is a very remarkable rock It Stnsulsr rock 
IS nearly circular* 94 feet high, ond 145 in diameter* stand¬ 
ing alone on a point of the ndge that forms the summit* 
and cut perpendicularly nearly alike on every side There 
IB DO getting to the top of it* but my means of steps cut in 
the rock on the north-east It is no doubt from this rock* 
standing there like a sentry-box* and seen from all the sur¬ 
rounding country, that the mountain receded its name 
The prospect from it is very extensive and interesting* To Prof poet froia 
the east it takes in the centre of tlie grand chain* and all 
the secondary ones attached to it in succession to the south¬ 
east the mountaiiis Tarenteuse and Mauneune to the south¬ 
west those of the department of the Isere tlie chain of 
Jura to the north-north-west and the lake of Geneva to 

♦ Mr Sawufs first diilingui*h«d ths sTdciers into two Lmdc The GIflcicri of iwc 
frtt ar« iA«laded la the bottoms of (he hi^h vellc^a* almost all m a 

musverse clirtccion, thst terminate st bothoi ib the low longirudinal 
vsileyi* while st lOp Uiey farm ptu^ntU tle^ae surrounded by inncee 
tible rocks Such are thoa thst terminate in the vslley of Clismouiu 
Tlioee of the iecond kind sre not uuludcd ui Mllefe, but *]>rcAd over 

the doyee 9i Uftf tummut • 

T S til.* 
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the north Beneath four feet fou hare a bird’s eye view of 
the laLe of Annecy, and the fine plains around it and 
vesterl}, toward the Lyoonois, the new extends very iar, as 
there \h nothing to interrupt it 

The road by way of Annecy and Talloires is much more 
labonons The asceut from Talloires is very steep, and not 
free from danger In the neighbourhood of that town is a 
fine vineyard, formerly belonging to a convent of Benedio 
tjues there • and the road to it from Menthon is shaded by 
walnut and chesnut trees The mountain itself is very nch 
m plants whichever way you ascend it 

The following table exhibits the haghts of the different 
places that have been mentioned, m fathoms and thousandth 
parts above the level of the sea, as calculated from the height 
of the barometer, both according to the formula of Deluc 
and that of Trembley, with the mean temperature by Fah* 
renheit's thermometer, and the time when the observations 
were made 

The height! of some of the principal points, as given by 
Deluc, Pictet, and Saussure, are also added 


TABLE 



TABLE of Heights above the Sea, m Toises and Thousandth Parts. 
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On iU CukmHon tf the Poppf Bjf T Cooxv^ M 


Oiatussw* 

Although the ardour with ahich the Bntuh natioo 

purtuaa whatever proini»eft to be of public utility, u pci haps 
unequalled b) any other, ami certainly exceeded bynouo, 
yet there js one subject which has liitlieito been permitted to 
Colmationof escape our attcnuoti, and in which several nations upon the 
the^pp^nef* continent can not ouly boast of their supeiior policy, but are 

alreadj enjojing comiderable advantages from it, I nuan the 
culmatitm of tke popfy to a grtat €Sttn( Jot tit bcn0t of ife 
iHlpAiOM artule of foody and for other useful purposes 
Ohie^tioniolt It Will doubtless be remarked, that we ought not to ascii be 

the Dulcet of it as an article of food to tMOilentwn altogether, 
but to a superior caution, as the narcotic quality uf the 
poppy renden it totally unA to he taken inwardly This, rt 
IS allowed, is, in appearance, a scry formidable objection, 
and as it respects the lives of multitudes, it ought not to bu 
tieased with levity the objection itself, and the argument 
from analogy on which iC is foundeej, ought to be compleuly 
cunluted, before the article can bs rccora mended to the com« 
rounjty in this novel point of view 

Anawet to this We might observe that the objection is solely founded 
okqccuon upon very slight and imperfect analogy It ffasiciarr, that, 

because some parts of a plant arc noxious, the whole must 
be equally noxious But tbis asaumption may be confuted 
in numberless instances Daily experience testifies, that dif¬ 
ferent parts of plants poMcss not only different, but oppoitU 
qualities Oranges and lemons which arc used in profusion, 
possess juices ^hat are both paUtaWe and refrigerating, but 
these are enclosed in a nud, the essential oil of which is ex¬ 
tremely acrid and stimuUtmg and it is well known that the 
bland and nutritive tapocais tfacpioducc of a tree the roots 
of which are highly poisonous In this case, therefore, the ar- 

* Papers ef tbe Bsih and West of England Soewty, vol p Sd1 
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gument from analogy may be coniidered as a very piopor mo« 
tive for cautum, but if it advancea farther, it dfigeneratls 
imo a pcrniciou«i prejwdut 

1 here have been, however, many locidental circiimttances The eil h«i 
wbjcb have had a partial inAue&ce in removing these preju* 
dices It IS well known, that compounders of medicine have 
made a very liberal use ot the seeds of poppies, as substi¬ 
tutes fur (he oil of sweet almonds, without (he least detri¬ 
ment to the patient They have somelimes imputed to it 
MdiiiMal ri^taei, froiq its being supposed to posseu narcotic 
propcities But thit tbey have erred in their hypothesis is 
plain, troji) the practice of miny individuals, wbohtve made ih^ tctdi 
the seeds ot poppies a common anicle of food* also 

But It will bo thi pnocipal object of the following paper 
to infoim the inliaiiitants ol thiscoumiy, through the me¬ 
dium ut your publication, that the above objection has been 
repeaudl^ advanced and repeiadly conAitcd, that expert- Cuhivwed aat 
ments, first ma<le with a <legrce of caution, have Anally re* 
moved prejudices long and inveterate, and dint the white ou 
poppy (^popaxer hfi/ienu albo} is cultivated torn very 

gnat extent in Fraitctt Bfatesr, and &<r«iaay, anS more re- 
cenfl) m //u/foAd, cbufly tocxtiaci (be t»il from Ussitds, 
which IS found n<»t on{> to be valnbiioos, but to be peculiarly 
delicate in Us flavour It is now become a considerable ar¬ 
ticle ol commerce thi oil of a supenor quality, for the use 
of the table, and the infeiior for manuflictones and vanou| 
otbei pu I poses it i> priKtiiced not only with considerable 
profit to the cultivator, but also to the merchant and con¬ 
sumer 

As It M natural to imagine, that the prejudice* against the Pivjudteet 
common use ol poppy oil for colinaty purposes will be very agsiuet n 
gen^ml, since they are apparently saoctioned 1^ prudent cau¬ 
tion, It is not expected that the most positive assertions, 
founded upon the experience of strangers on the continent, 
would be It Aciant to remove them But a circumstantial 
narrative of a contest which Jias already taken place, and 
the final tnumpb of expeneace over the oppoattion founded conbataS* 

* Sec Prosper Aipinuia 1^ iv,eap i Geef^Mai Med lem il, p 
715 tewkH Massna Media, Aniele Pspavee AJboti 
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OP THE POPPY POE OXE 

on aatlogotu reaoomngi and a particular sUtamenbof the 
^pantagm which hava acemnd to the cultivator, merchant, 
and consumer, may parhaps attract the attention of some 
tgncuUunsU in our own country, who may thus be en* 
covraged to make similar expenmenU and as the issue must 
be the same, they will be able to produce absolute demon¬ 
stration, that the oil \% totally destitute of the noxious fiuali- 
ties, that have been asenbed to it, and finally convince the 
public, that it may become a cheap and usef ul substitute for 
the olive oil, and a very beneficial article of commerce 
For this purpose 1 shall state to the agriculturist a succinct 
account of the rise and progress of the cultivation of the 
poppy, in order to express the oil Irom the seed, the manner 
of cultivating It, and the emoluments which have been re¬ 
ceived by the cultivator, from authentic documents m the 
Dutch and German Janguages which aie tn my possession 
In the year 179d» the Society established at Amsterdam 
for the encouragement of agnculture, being info^'mcd that 
the oil of poppies was coliivated in several paiUof itancCf 
flanderSf and fittbant, thought it an object of sufficient im¬ 
portance So make more particular inquiry, and they learned 
from indubitable authority, not only llat >t was generally 
used in the place of olive oil, but that several thousand casks 
of It were exported annually, a large quantity of which was 
imported into /fo/foad, and sold under the name of olive oil, 
or mixed with it in considerable abundance, and they appealed 
to several merchants who were mem ben of the Society for 
the tiuth of this asseition, without being contradicted 

These facts induced the Society to propose three premiums, 
consisting of a sifter medal aud tea ducaU each, which were 
divided into the three following clashes 

Tbe^af to the husbandman who should sow not less than 
half an acre of a clayey soil with poppy seed, the second on 
a sandy ground and the third on turf or peat land. 

They also olTered to the pci son who shall have cultivated 
the laigest quantity of ground, nn the two first species of 
soil, in the most masterly and advantageous manner, a gold 
medalf value /Jiy ducate, or that sum in money, in lieu of 
the above premiuo^« 

The 



cvtTtHh ott ^ ^ 

The ^fididttet wer( to ^ve eo ftccttttfe StattiHent ftf 
^oantjt} of seed sown ptr acte, the 6A>e of sowtliiy ^d ^ 
gathenng the poppies, the quality of the soil, the htaniv^ 
of procedure in every part of the process, the quaMty of 
oil produced, and the total of the t^penses 

fn consequence of the above proposals, in the year ftdlow^ Claim^iufot 
ihg (1799) Mr P Maak became a claimant, sentm satte- 
ftciory specimens of the oil produced, accompanied with 
testimonies from two respectable physicians, that upon expe¬ 
riments made, It fully appeared that the use of the oil was hot 
in the least prejudicial to the human const!lutlon, and that 
the oiUcakes were very wholesome and nutribve food for 
cattle 

1 he Committee appointed to receive this report not only 
expressed their entire satisfaction at the atteatationi of the 
phyiiciam, but they laid before the Socic^ at large an 
account of the proceedings which had taken place in France, 
upon the intorestiag quesirou concerning the iioxioui or sa¬ 
lubrious qualities of the poppy oil, in the following yorrotire 

So early as m the beginning of the seventeenth century. Proceedings u» 
(he oil of poppies was produced ih such large quanlities, that 
It gave nee to great .ind lasting contentions, which rose to good or bad 
ducli a height, that the government was desired to interfere, 
and appease the contendftig parties, either by authorising 
the use of this oil, or totally to prohibit the consuraptioo, 
according as expi nments should decide whether it contained 
the noxious qualities ascribed to tf, or not 

The opposers urged the objections already stated they as- Argumenu 
serted, that as the capsulum or poppj-head contained ^ 
juices highly narcotic, this must also be the case with its 
seeds, that the frequent use ot the oil extracted from them 
exposed the consumer to all the dangerous consequences 
arising from the too liberal use of 0 {>iates, and that they 
would finally obtund the faculties of the soul, that the oil 
was of a drying quality, for that it uas upon ibis account U 
became peculiarly Useful to painters they theretore implored 
government to confine its uses to this object 

fho advocates raaintaitied that no proofs existed of these Au^weredb/ 
pernicious effects, but on the coiitiary,flC^pvnence tesufied^^^ 

that 
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EE^TVAE Of t«t fOffT fOE OlE. 

4]ut iht toeds weco poeuliftriy natnate both to men ttid caf^ 
Ht^ they aiserted that the ancteot RomMUt oonceming whoif 
meocal poweiE there coaid be no deabr^ were acoiitometl to 
miM the ojI and meal of (be teed with hooey* and 

hate It servbd up u a second eonne at their tables ^ and Chat 
]( vat oa account of its numtious quhlilms so well knowa to 
the Komaos, that yupi gi%ea it the title of by 

way of preeminence* and that the peculiar qualities of tbv 
oil rendered it a desirable obivct of cultivation» and (hat taste 
was delicate and pleasant, someuhat retembliog that of the 
haael nut, that it continued in a Juid state, etposed to a 
much greater degree of cold than naa required to congeal 
the olive oil * that itcouteiiied a laiyer quarjitty of Jfjvd air, 
which preserved it a longer time from being rancid, that in 
these particulars it not onl) approached tu the finest oil af 
Pretence, but it mitigated the disagreeable taste which that 
oil acquired by length of ttioe, and that the poppy oil dt* 
cidodiy deserved a preference to every other oil expressed 
from seeds, whether nut, almond, or beech, which, tho’ they 
yielded large quantities, soon became rancid and ai there 
was no appearance of its being pernicious in the more e\teii- 
five use of it, so valuable a product ought not to be confined 
within the narrow bounds of the painter’s use 
Things were tn this state, witbgBt any prospect of accom¬ 
modation between the parties, when the severe «inter of 1709 
overtook the combatanu This damaged the oAie^ nut, and 
almond trees to such a degn^, that there was a great scarcity 
of their oiU, and they were obliged to have recourse to the 
substituos, bttch and rape, &c But it was soon perceived, 
that these were far lufcnor to Uie oil extracted from the red, 
white, or brawn poppy, which had a much nearer resemblance 
to the small poriion oi the olive oil which the winter had 
spared 1 bis was consequently mixed with the olive oil ni 
the proportion of it i, uiibouc the least opposition But 
when It was nltempted to veil the poppy oil in its pure and 
unmixed star/», the opposition became so violent, that the 
L)euien*\nt*Gcncial of the pdlice of Pans resolved, in the 
}riir 1/17 to oidu ibe imdical JtcuUy of that city to make 

. Ibe 
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th« strfcmt examination eonceremg Ai% tobjoeU t&d Mmr 
in their report « i f 

? he fftcalty appointed forty ot Uio moat coMmte4 prto* Rtport oi % 
titioners in mediaae as a ooamittoe of loqtyrfi who vere 
witnesses to vanous expenmenti accurately madst and wbope us ftvour 
rqiortwas expressed in the Mlowina cerms i ** naa mnoMaf 
doctow^ nM norcoitcti out sanaeti ittima m it mteere, 


fpstui suam tokra/idum tm txuttmoi mti that iig they were of 
opinion, that as there n nothing oarcoiie or pi^ttdiaa] W 
health contained in the oil* the use of it might be permitted, 
But this decision was unsetlafoetory, and popular clamours 
determined the court of justice to pam a doorea in the year 
irxii whereby the tale of poppy oil, whether mixed or ufi^ 
mixed, was prohibited, under a fine of three thousand livrei 
for the first ofience Notwithstanding this prohibition, the 
sale of the article was clandestinely encouraged and gradu* 
ally increased until the jear 1735, when the court issued a 
severer decree, enjoining ii upon superintendaois appointed^ 
to mix a certain quantity of the txtroct if turptnttM to every 
cask coiitaiuing 100lbs of this oil, of which not lets than 
two thousand casks were consumed m Pont alone «This at** 


Popular c|a» 
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ttmpt to render the use ot it impraciicablc, bad po other 
infiueiice than to annihilate the public sale of the erticlei 
but the secret demand fof it increisctl till at length, in tbt' 
year 1773, e society of agriculture undertook to examine 
with the closest attention all that bad been alleged, cither by 
writing or otherwise, for or against the general use of this Pdp 
Experiments were Tef>e4ted in cht presence of tha most dis¬ 
tinguished cbymists, with the same ruiutt, and the Society 
presented a petition tu the Minister of Police, setting fort|i 
the great advantages that wouid ucerge both to commerce 
and agriculture, by reversing the pruhibiuou 

This petition was put into the hands of persons wbo vended 
vanous kinds of drugx, and who bed, os a body, opposed the 
subject of it, with orders to state all thur objections to the 
jnidicol faculty, by these.means the ioculty became masters < 
of every thing that was urged in the debate They again aeurent 
made several (.xperimcntt in the year 1776, and finally con- nation m \t< 
Armed the decree of the faculty issued in declaring 

that 
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tfacttbetiil offopptet wb$ oat uganoul ta heakhi that H 4id 
not contaio 4 narcotic power^ and that it migkt bo rccom-^ 
toendod tb gonofal uva with ibe ntttott nhtj* Tbtt loodtcal 
facultjr at Utb bad idso aiado a Mqslar declaration m the 
year ItfS I rom that time to the present the colutatTon of 
the poppy baa not met with any foraid^lo opposition, and 
baa fflfcreased to loch a degree both in France and Brabant^ 
that they htTe bead able to export a considerable burploii to 
Ac great adtarttage of the bosbandmant as well at tbt mor* 
cfiant and m aeasom of scarcity it has been found of the 
most mentjal semce, li all cases where the use of oils was 
required In the northern parts of FraUcoi it was used by 
8oap«bailerS| ns a substitute for other oib» which wereex* 
tremtly dear and lu Bro&auf the oil^caket are constantly 
used as food for cattle wi A obvious benefit 

These facts being established, the Committee of AgncuU 
tUreiD Amsteidam proposed the premiums above^'mcntiooul, 
in order to ascertain whether the e\penments made would 
authorne the cultivation of the article upon a large scale, 
whether Ae soil and climate ol Holland were beneficial to its 
growth, whether Ac quantity or quality of the oil would be 
similar to tbe product of France and Brabaift, whether Ae 
profits would indemnify tbe kusbandmau for giving it tbe^ 
preference to other ciopa, whether Ae oila could be afforded 
cheaper than those m common use, and to what pai poses 
eiAer in Ae arts or inanufuctones it might be applied 

Deeming it possibU, that Ae narrative of a contest which 
subsisted the greater pait of a century, and m which tbe ad* 
vocates for the internal use of the poppy oil were uniformly 
triumphant, may have some influence in destroying our own 
pujudices and apprcbemions, respecting the pernicrous 
quUity of this oil, ( shall now proceed to state, in as concise 
a mannet os perspicuity will permit, the tno&t mteiesting 
particulars respecting its culture, selected from various fo» 
reign publications upon the sub|ect 4 

Soil The poppy mdy be cultivated with success on vari¬ 
ous kinds of soil It has been tried on a rich black soil, 
pent ground, and sandv heaths, and been productive Those 
lauds ju uhicli tbe wild poppy abounds Ae most, are obvi¬ 
ously 
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ouslv most congenial to rts nature Tfie nchei the soi1» and 
the clearer from weeds* the larger will be the crops It is not 
so advisable, however, to mamiro for the poppy, os for the Mm^igenK^nt 
crop piccedmg it, as it is more exposed to injury by weeds 
Hence Jt succeeds the best after carrots, cabbage, potatoes, 

&r The land was generally prepared hy the spade, as in 
planting potatoes, and the finer it is worked the greater the 
ulvantigc But when it is cultivated to a great evtent, they 
u^e the plough The stid has gcnerdlly been town broid- ^ 

€ ist, the plants thinmd, and weeded lUcnvards, as in tlie cul* 
turc of tuimps, but m dcitls it is sown about six oi eight in¬ 
ches distant in the lows, which has been strongly recom¬ 
mended , experiments upon i Mnall scale having maniTested a 
Hiiperionty in this mode 

TAe Kind aud Qyanti/tf of Seed Although the white Whst 1 nd 
poppy has bcenchKfis used in Fi^rsce and Brabartt, under the 
supposition that it pioduced the finest oil, jet it has been 
found that various othei kinds will answer the purpose as 
well It IS even asserted that the blue poppj, while it jiUds 
the largest quantity of seed, is in no respect inferior in the 
quality of the oil Admiral Kmgshrgtn, whoso private vir¬ 
tues lender him no less a iavuuntc with his countiymen, than 
18 skill and courage as a naval officer, instituted an expeii- 
inent with different kinds of seeds in the same soil, and he 
could not perceive \ily difference in the quality of thr oil, 
while the seeds of the blat )>oppy jieldcd comideiably more 

The of seed gcncially used in the broad-cast has Quantity ot 

been after the rate of 2 lbs to ao English acre In dulls 
a less proportion has been uw d 

Twte of sowtng This isfiora the middle of March to the sced ume 
middle of April If it be sown much eirlicr, it is more likely 
to be choked by weeds, if later, the harvest will bt thiowii 
deep into the autumn , and unless the weather be unusually 
favourable, the seeds wiU not npen kindlj 

Wtedmg As soon as the phnu appear about two inches wecduii, nf» 
above the ground, they must be caiefully weeded and thinned, 
till they stand aoout scveif oi eight inches fiom each 
other 1 he weeding to be lepeatcd as o^en as jt shall appeal 
nece»saiy « 

Vql \IX—Apaii, IfiOd t 
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M^ticidof har^ In the banning, middle, or end of August, ac- 

vatia^ cording ay the time of sowmg has bean earlier of later, and 

the season propitious, the seeds are npe for gnthenng the 
poppy beads Several methods ha^e been lecommonded to 
harvest the ciop At firsCt the heads or balls were broken ofl 
fiom tbfir stems, gathered together in large quantities, and 
deposited in a barn, or any other convenient place, m large 
heaps, in order to dry them This method was not only tc* 
dious but uyunous, some of the balls becoming must), com- 
muatcateda disagreeable taste to the seeds, and consequently 
to the oil Mr Potke^ of 7ell, tn the electorate of Hanovet, 
prefers the following method He draws the entire plants 
out of the giound, binds a sufficient number of them at each 
extiemit), and places them against each other m the manner 
of viktiU^iktaw, gnd lets the whole remain in the field for 
eight or teu days, until they aie perfectly drj It uos 
tomary to cut open the capsulum witb a knife, he prefers 
hacking it m two or three places with a Ml-kookf and asserts 
that ont person may in this manner do moic work than ten 
times the number of bands m the former manner, and that 
the seeds are more easily evacuated from their celts But 
the most convenient and expeditious method is to cut off the 
poppy beads, as they stand in the field the reapers having 
an apron before them, tied up at the corners In this tbi^ 
collect as large a number as is convenient, and empty them 
into bushel baskets placed upon a cloth, by which a consider* 
able quantity of seed is saved The beads are afterwards put 
into corn sacks, in a competent number to be trodden by 
men or children in seiofs,or to be biuised b) a mallet orilail 
by these means the heads are confined from flying from the 
stroke, and the '^erds preserved from being scattered, and 
afiti wards passed through a sieve of a propei size 
In eMracting the oil, it is of the utmost importance that the 
mill,press, and bags be perfectly clean and pure Kn bags are 
neccsvai), as ihovc UdCd for hoseed, rape, or any other seed, 
will communicate an unpleasant taste to the oil It is ad* 

^ ISC iblc to cvtiact the oil as soon after the harvest as possible, 
as the seeds will yield a larger quantity than if deferred till 
the spring 


The 
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The first 011 18 destined for the use of feoiilies* This is TwokmJsofjt 
Ob aov degree of wannth injures thefl^TOur Af¬ 
ter as much is extracted m this meaner as possible^ a con- 
sid 1 ruble quantity of an inferior quality is obtained by heat* 
ing the cakes, and pressing them a second time 

The oil expressed must remain for the space of five or six Manifemcni 
weiks before it is used, that it may deposit m a sediment a 
kind of milky substance that is mixed with if It must then 
be pound mto anotbtr vessel, and this should not bo per¬ 
fectly closed at hrst, but the opening be covered with a 
linen cloth, or a pricked bladder, thit certain exhalations 
may pass Nor should the otl be immediately used after the 
piocess IS finished, as it continues to improve for a consider¬ 
able length of time 

That which is fiist expressed is of a p«ile colour, is pecu- be toil 
lurly bland and soit, has a flavour approaching to that of 
the almond oil It is used for sallads and other domestic 


purposes, either alone or mixed with olive oil Should the 
latter be stale or rancid, it will be considembly improred by 
a mixture of recent poppy oil It is not asserted that this Superior to the 
oil tnaj be placed in competition with 
oils of pnnie quality, but that it is superior to the olive oils 
sold III shops, being often used to improve their qualitj 
sMay 1 not add, that the inhabitants of this country are some¬ 
what piepared for the culinary ube of this oil, by being al¬ 
ready accustomed to Its taste, though without their know¬ 
ledge For siuce it has long been imported into Holland, 
and used without suspicion, wc cannot suppose that the mer¬ 
chants of this coiumernal nation are totally strangers to the 
commodity* 



• We are told bj Mr C A Fidier, m hu Luter$ »ni/ai dyaittg a 
Jaumttf t9 Montpe kerfiKikegtar 1S04, ^lliatUie oil of which, 

on account of lU puh:y, mildncm, and fine flavoiu, is famous all over 
Europe, IS cxpprted to IttUif ai largo quantities, aud was formerly ex 
ported to many distant coantrics But suwe the hard winters of 1799, 
aad the following years, to many oiive trees have bceu frown, and dur 
mg the RevoluUon to few planiul, that (which was the principal 
s«at of us irdRc) has new entuely lost us firti and me^t lucrative branch 
•f commrrce 
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^ Tht socood-drawo oila m of z deeper coloor^ ftod are ap* 
plicable tOfZU the porpotes of the more GommoD oila This 
may even be used za lamp oil« and it is alleged* that it does 
not give off so large a quantity of amoak, and emits a 
brighter flame 

The oil-cakea are peculiarly serviceable for feeding and 
fatteoiog of cattle being deemed equal to hnaeed cukes 
All cattle are very fond of it* and eat it with eagerness 
This IS the constant use ot it in Brabant 1 he stems are 
sometimes nsed for fodder* cootuinmg a considerable quan¬ 
tity of notntive dh * or mixed with stable dung and other 
aanuresi they eniich their quality 

Erpensei, pfodvee* and profits Concerning these arti¬ 
cles it will be neces»aiy to be particular* though it is some¬ 
what difficult from a difference m the current coins* mea¬ 
sures, &c 1 shall state the lesult of experiments made on 
three hundred roedenf» about one acre* of a sandy soil* and 
three hundred roeden of a heavy peat* made by a claimant 
named 8 N Van Eys The peat land being low and hu¬ 
mid, he was obliged to make deep trenches between the 
beds The harvest on this soil was later* the poppy heads 
were not so dry when gathered* and they shrunk considera¬ 
bly ID drying There was so small a difference in the quan¬ 
tity of seed fiom these different soils* that no important 
preference could be given The sand ground yielded in 
this instance rather less than the peat land As the quality 
of the seeds appeared perfectly similar* be mixed the whole 
produce together, when he sent them to the oil mills 

Tlie produce of the sand ground ratlier exceeded 13 sacks* 
that of the teen or peat land, wis about 19 sacks together 
they made 95 sacks* I bushel of seed Ihese yielded oil m 
the following propoitions — 

Tvo iiifereacss mav be dnwa from the above mforoitmoiL Out besi 
o\U, though import d from Italff are probablf td the growth of Pro- 
tence, atid it is still n^rc prob^le that the Infenor som could not bo 
aftorded* even at tbu preM-nt price* without a Urf s mixture of the fioppf oU 

f The Enji^h «‘ta*ate acre i 1^0 squire perches* sndtheDgtch 
iiorsc, consishj>| of 600 roedeo, n equal to JOO square perches so chat 
the difference between a Dutch morse and two acres* u ai 300 to 3S0* 
rh<* former bcins ouly 40 perches less than tvo acre« 
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Cak«i 

25 sacks which were pressed co/d gare » S>1 834 
3 sicks wormed » 39 56 

834 cakes wfunntd and pressed gave 73 


or od and 

caktj 


Total oil 

Cakes diminished in a second pressure to 
726 minus* 


373 890 


108 


Total of cakes 


783 


Mr Van E 3 S remarks that popp^ oil of a very inferior 
quality is sold retail at one guilder* or 1? lOd per muigla 
or quart, and that mixed with oiire oil at a much higher 
price Ilowevu he cstiinites (he cold-dr^au at i 6 d only» 
and the second sort at 14d pei mingle The cakes are vo* 
lued €it 10 guilders, 01 19 ^ per 100 His receipts stand 
thus — 

371 Mmgks, (cold drawu) ?p 
at lOd ) 

102 ditto, (waim) at Ud 71 S 

7biCakcsatl0f per 100 78 4 


Total F 366 8 XOd 0 8 


STATEMENT OP EXPENSES 


To digging, &c Coo ro€den,?p. 

atlfrf pert y 

Seed, sowmg, weeding, &<. 42 19 

Harvesting, beating out seed, r „ 

&c ® 


Exj ensec 


Pressing out the oil, bags, &c 


63 8 


Receipts 

Expenses 

Total of Profit 


Total F 307 0 £18 14 0 

F 366 9 0 £33 0 8 

307 0 0 18 14 0 

F 159 SO j£l4 6 S 


This degree of profit upon nearly two acres does not at obs«mt>«us 
first appear to be encouraging particularly tf wa taka into 


* K Miflgle » about two pmu 


con* 
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considetation r«nt of iand» taxed* fcc * which are not men¬ 
tioned ID Cheatatement Mi Van Fyftha<a remarlied, that 
the expeoaes attendant upon pmsin^; out the oil* tn this 
first essay* were considerably greater than would be experi¬ 
enced in the tisnal cotirae of biibiuesA We mxy also notice* 
that the preparation pf the ground h\ manual labour crei- 
ted a difference in the evpepse* that would proie an equiro- 
lent at least to the value of Uod and contingeot charges 
But what IS of much greater moment la the very low price 
of the oil, as stated m the above acconnr That of an tufe- 
nor quality being \alued at somewhat less thou $s fier gal¬ 
lon , and the superior at less than 5i 6d » whereas common 
lamp oil IS with us sold for 6s per gallon* and sal lad oil of 
no extraordinary quali^ at 6d ords per pint* or 1 / or 
4s per gallon 

It dearly appears from these facts, that 1 » per pint* 
or I 2 s per ipllon fur the prime article u>bttlesaJc% and at least 
4f per gallon for tlie infenoi sort* would bean adiantdge- 
ous pi ice for the purchaser* who would be able to retail it 
con^idcnihlv under the current prices of these articles 

According to this estimate* the receipts upon Syi mtnge- 
len or quarts of the cp/iMrawn would amount toabout 40^ , 
upon 109 quarts of the interior* to $l * and upon 7$9 cakes* 
at per 100* to 7 / lOs * total 52/ 10s (or one merge, which 
would be after the ratio of 26/ 5s per acie Ihe expen¬ 
ses not exceeding 10 / per acre* would yield a clear profit of 
1 / 16/ 

Should the oil of superior quality' answer ihe de^cnption 
given of it* and be more palatable than the olive oil jn com- 
ID on use* per gallon would perhaps be too low an esti¬ 

mate for our national chaiactcr For observation authorizes 
me to assert it as a eenous fact, that nothing has a greater 
tendency with us to depreciate articles of nutrition* especi- 
ally if they approach to luxuries* than to render them too 
cheap And although we complain universally* that such 
articles are extravagautly dear* we almost as universally sus¬ 
pect or despise whatever mayi be purchased at a very reason¬ 
able price But as retoilere are both able and willing to 
obviate this objection* the a)>ore statement for the tender m 
ipbolesale may be ^mrmitted to remain 


But 
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But there is another important point of view in which this 
subject may be considered Successtul attempts have lately opium to be 
been made to procure opium from the poppy, in no respect <>btained 
inferior to that imported from the East*» and it u asserted^ 
that Uthoogh it may be afforded at a very inferior pnee, the 
product would afford ample prolit to the caUivator As the 
opium issuer from the rmdf and the seeds have been proved 
not to partake of its narcotic pioperticSi an impoitant in* 

^mry presents itself, wA^thef the poppy moy not be euliivated 
lUtA a Victu to hath articfet^ This can only be ditermined by 
Sohiirg another question, wH ike mcisunu mtufe ta ike green 
and unnpe copmfuffl, and the etudation of Ui jnuei^ prove inju^ 
noui to the in tku advanced etate of Us growth^ The 
argument froiji analogy, which is the only mode until we can 
obtain ficts, appc4''s to favoui the native oi the question, 
not only as there is no immediate corievpondence in the 
qiulitiefi of these two pirts of the same vegetable, but as many 
experiments have pioved, that by checkin; the growth, or 
weakening the vegetative powers of one pait of a plant, they 
are increased and unproved in another 

IXsirous of obtaining some information concerning this Experimeni^ 
interesting subject, I sowed, lo the ye^r 1S04, about half a 
lug of garden ground with the white poppj iced, and when 
the heads aero «idvanced to a sufficient state of maturity, I 
scaiiAcd the external surfice of one portion of them with a 
penknife, suffering iheotheisto remain entire, and though the 
exudations were very considtiabk, there was no perceptible 
difference lu the colour, taste, oi use of the beed>, except¬ 
ing where the incisions passed through the whole integument, 
which frequently happened from the itnperfcciioii of the in* 
strument, and my im xpertnes» The Keds which Uy neai* 
cst to the openings were di»coh>ored by the admission of ex* 
tetnal air, but the tavte of the seed was not injured 

Thislittle experiment served to convince me, that ibe seeds Rat'>,mlre, od 
of the poppj arc peculiarly griteful to birds, i iN, and mice 
Ihe first dexterously made Urge holts in the lower surface of 

* See Trsnsaceioni of Uk* Societ) iiMtitun^i at Lnndoo, for the £n* 
vouMgeniPUt of Arts, die on the mo<i>*«ud advaiitig ^ stiendiiig the 
cultivation of Opium «*Volv U, IS, lO, \h ^ * 
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tho ball, througU which the 9epd fcU to the ground, and they 
thuji nutepully injured a considerable portion of my ciop 
whue It vas standing, nor were the latter less debtruclive, 
when tbc poppy bead^ were sprcid upon the floor of the 
summer-house in order to dry them 1 was boa ever lodcm* 
ndicd for this loss, by observing that not a single instance of 
mortality presented ibcif to evince the noxi^s quality of 
the seed 

If luture experiments should prove^ that both objects may 
be pursued by (he same culture, staxcciy any plan can be 
devisid, which uould prove equally profitable to tbecultiva* 
tor, and more bcn<.ficiaJ to the community 

I am not v> saiigiime, gentlemen, as to expect that any per¬ 
son upon reading the abo\e account will immediately resolve 
to cultivate the poppj to a gre^t extent, as an article of pricfit 
there IS often a long repose between the acquisition of know* 
ledge, and tbo application of it (o practical purposes, and 
in this case 1 allow that manj diihctiUies aie to bo sui« 
mounted, before tbc open and aNowed qpn&uinption ot this 
oil would be suflicicntiy extensive, to make the production of 
It an object of suflicitut magnitude But tht increasing de* 
maud for oils of all sorts in our extensive manufactories, 
and by the daily improvements in our provincial towns, the 
immense sums expended id the importation oi foreign oiU, 
and most probably of this vciy oil under a faiso name, and 
the daily increase of their price, render a power in reserve 
roost desirable The time may arrive when the scarcity of 
oils for domestic use may increase to an alarming degree , m 
this c^ise the geoeial reluctance to the use of those which are 
now deemed oi an infenor quality may in great measuio 
subside, and we may perhaps rejoice at being supplied at a 
cheaper rate with that very oil, which passes smoothly among 
us under the ficticious character of gctfuine mI o!a>cs 1 
shall at least enjoy the satisfaction uf putting it in the power 
of the public to assist themselves at some future peiiod, and 
take encourngemeDt respecting the success of my endeavours 
from the nature of this ver^ plant, which is frequently 
known to he for years in the soil in a state perfectly inert, 
until some favouml)lc circprostances may have promoted a 

vigorous 
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vigorous tition, to the «ui|^i»canJ alarm of the fannari 
who has un)fo 2 i'«» n <^4kvn >t tor a ufrd • 

N B II may h o'jjcrted, thitin the alxire eftimate of 
the prolits, m ntton is not made ctf the dotiea which may 
hereafter he imposed by government, and beanie consider* 
able dcductiom But this objection has no reference to our 
first essays The duties will not become an object unt I the 
product of poppy oils shall sensibly dimmish the importa¬ 
tion of foieign oiK, and in that case the wisdom of govern** 
ment will doubtless prevent their nsing so hiaht as to ope¬ 
rate as a discourait^ment to a cnltiirei which would turn tha 
balance of the oil trade in our favour, and should we bo 
able to extend th^ culture so fai as to enport the article, 
a very &i<Klerate duty upon both home consumption and 
exporiaiion may prove more than equivalent to the duties 
at pieseni collected 

Since wnhmt the above, 1 am informed by a person 
who deals largeK in forugnoils, that letters from Leghorn 
announce an alarming di ficiency m the last year’s product^ 
tbnt the quautitj is viry small, and of a very inferior qualit). 

This inforrhation should operate as an additional motive to 
the attempt recommended The ipjury induced upon olive 
trees by inclement weather is fretjuently to such an extent, 
that It can onK be repaired by the slow growth of new 
plantations Tb]» circumstance gives an astonishing ad* Advaatige 
vantage to a substitute, of which, by its being an annual 
product, the deficiency of the most unfavouiable year 
cannot be equally extensive, and would probably be sup* 
plied b) the increitsed abundance of the year e&suin| 
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Seino much engMfc^ in nercmotil^ roncenj^* and hftv« 

ing but little tune for other pursu>ts> i heve not Rn oppor^ 
tnnity* though eatreiDely fond of my gtirdt ni of bestowing 
the attention to it I could wish» but hoYing made a few ex* 
penments with a view of improving the state and bearing of 
my fhiit trees^ in which [ have succeeded be)end my high* 
est expectations* I hope* as my intention is to benefit the 
pubbci I shall be panUned for troubling you with the pre* 
eent com mum cation of them 

The old gardeueis with ds have long entertamed in idea* 
that our climate has tuffeied a change particularly inimical 
to the successful cultivation of Wall Iruit Frees To this 
Circumstance they attribute the blight* which annually die* 
appoints their hopes* and consider the evil be}OD(l the reach 
of their skill to remedy 

The disease to which X have paid regard, is that which 
affects the trees in the eaaly part of the season, curls up their 
leaies* often destrojs the )oung shoots end not unfrequently 
reduces the tree to a state of weakness* from which it is scl* 
dom to be recovered* 1 have* however* for some ) ears past* 
sncccisfally combated thin baneful compl uiit* with a pre¬ 
paration easily to be obtamed* attended witli little expense* 
and )et certain in its effect. 

The efficacy of tobacco in destroMug invects has no doubt 
been lon^ knonn* and which 1 was nell aware of But as 
tie expense attendtug its use* either ior fumigating my 
trees* or washing them with an infusion* was comoderablc* 
aud was perhaps the obvtacle.to its being generally resorted 
to* I endeavoured to hnd out the best method of obtaining 
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it in quantities at n cheap and easy rate* of app1)ing it irith 

the lea^t possible aoete, and of prepanng it so ae^o be used 

with safet} On consideriDg the sul:9ect| it atrach me Uiat 

the tobacco water used by shepberde* having the power of mAnufscureiv 

curing the scab m sheep, might answer mv purpose, and 

having a tobacco and snuff manufacturer veri near us, I ap>* 

plied to him, and had the pleasuie of finding, thatmpres^ 

sing his tobacco he obtained large quantities of it, which he 

threw away as uselens, except some little which he sold to 

shepherds This liquor was exceedingly strong, and, after 

various tiials, I found, that a quarter of a pint, or indeed 

less it It was tolcrubly thick, would impregnate a gallon of 

water with sufficient power to desttoy every insect or re]>ti1e 

that felt Its influence, and that two gallons of it, when dn 

luted, were enough to wash all my trees, which are about 

fifty, thiee times over, and to piesenre them throughout ttie 

seahon in the hnest health and vigour 

My method of using it has been thus as soon in the Method of 
spring as 1 observe a leaf on any of my trees begin to cuil, 
or be m the least diseased, I prepare my tobacc^o watei as 
t have belore mentioned, vu to something more than a 
itine-glasf full, or nearly to a quarter of a pint of the liquor, 

I add a gallon of water, and mix it wel) together, 1 then 
sprinkle the whole of my trees oyer with this preparatiou, 
with a brush su^h as the plastererv use in luotsteumg their 
walls, or sometimts by pounng it from a veiy small watenng 
pot with fine boles, baginumgat the top of the tree, nod 
laying it on ver) gently to prevent waste, which would be 
considerable, if done with violence or thiown from an en¬ 
gine Some time after, either tn one, two, or three week^ 
as I nnd it oecesbary, 1 repeat tbe sprinkling, and befoie 
the fruit gets to a siae to be stained by it, 1 go over them 
again, and have always found three times sufficient to secuit 
them from the depredations of the insect, which generally 
preys ou the leaves before tbe shoots are much advanced m 
strength I have now practised this antidote for some years, 
and having during that time taken every opportunity of com¬ 
municating the knowledge of it, I hove at this time the sa¬ 
tisfaction of seeing it lu such general use around me, that t 
find our tfibacco manufacturer baa suefi a demand for the 

liquor, 
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botlor, tbtt he sells it at Is 6d a galloo It maj, howeveo 
00 4ouht»*be obtained at a very cheap rate in BiistoU and 
Other places> where much tobacco ts manufactured I would 
further add^ that I have not confined my experiments of its 
use wholly to fruit trees Every vegetable and shrub which 
I haire applied it to have been relieved by it* and restored to 
health# though ever so much injured by the insect tribe I 
have no doubt but it would effectually destroy the red spi¬ 
der« and that it may be used with salutary advantage iu 
numerous other in^taoces And as it is a remedy so cheap# 
and attainable id any quantity that maj be dc^ncdi I hope 
ft Will prove# on being geoerallj known# bcnchciil to the 
public How far it may be piacticable to use it in hop* 
grounds# or m other etteosne news# 1 cannot say But 1 
should imagine# as ooe watering onh hasa mo^t powciiul 
efficacy # and as the labour of one man would in dav go 
far in the application of it# that consideiable benefit nu} bo 
derived from it wherever the insect preys 

I cannot dismiss my pen withpot mentioiiing a few woids 
respeiting another expenmeot# which my s tuition prevents 
my following up to the extent I could wish I shali there¬ 
fore briefly state# that observing from time to time the im¬ 
mense produce of an ornamental grsss# which I had much 
of in my garden# and which is dihtmguiklii d iii MiDeCs 
Dictionary by the name of Striped or Kibband Grass# it 
occurred to me# that Nature m her bounty did not bestow 
such a prolific quality oq this beautiful grass, bnt for come 
wiser purpose than merely to gratify the eye I therefore 
examined it attentively# and found it to be very succulent# 
and paesesBiog much ewettness, and ou offering it to uty 
horses and cows# that they fed on it very eagerlj 1 bad by 
me a calf just weaned# which 1 kept wholly by it for u 
month # and notwithstanding it had so leceiitly been taken 
from its mother# this grass supported it admirably, and 1 hod 
the pleasure of seeing it thrive beyond roy roost sanguine 
expectations I ascertained in the course of the year# that 1 
could cut it three or four times# and that its produce was al¬ 
ways prodigious It takes a leiy deep rout# pioduccs au 
rally spring ^rop, and# I belieic# i» an etoelleiit summei 
food for cattle to the winter it disappeais* 1 should ima- 

guic 
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^\at it may lx rai&ed From Beed| but I have found A io^%e Method of 
easily propagated bv dividibg the roota into tmalTer plants, 
and disposing of them at distances of 6*001 fcur to ^ix 
inches In moist ground it spreads rapidly, and soon forms 
a thick mass of iood exceeding any other Vmd I ef er wit* 
nessed Its durability is such, that what I hare id 'toy gar* Very darshle^ 
den, which has been there to my knowledge these twenty 
years, ib as thriving, and yields^s much as ever 

i had need apologise for trespassing so long on your pa¬ 
tience, and shall be happy if these remarks bo m any degree 
found beneficial 

I am, with great respect. Sir, 

Your most obedient servaut, 

ROBERT HALLETT. 


tvr It II presumed ths deitro)ine of insects, by spriokling with to Pcrhsp» nome 
becco water, u noi new, though not g^nAally pnetbed, itmiy there> mdi^eiiouH 
fore bo a public service to recommend the method Bat as cobacoo Is 
compotauvel) a dear srucle, and the fluid above meotwAcd not easily tobacco 
pro( ured m many situaootu, it nnght be e public adranta^ of no small 
importancb, if our mgemuu^ correspondeuu would turn their attention 
to the diffUent tribo ot Tcgei'ibiev, with aview to finding among our 
most pungent and bitter plaiitb, or by a cheap and etsy mixture of them, 
a substitute fur foreign lob'^rco, for such uses The idea m not without 
promisf 

And further expenmenti on the striped grass are undoubtedly worthy 
of being made, ui siiull encicKures near the farmer** or gentleman's 
house-^£01 TOR ] 
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A Second Letter /tom Mr Robert Hallbtt, on the Effi^ 
caeff of Tobacco Water tn deetroymg Ziisects t^eiltng FruU 
Trees 

SIR, Axmtnster, Jmt 14, 1804 

As you requested in vour favour of the ^Bth ult, that I 
would communicate to >on any further discovenea that might 
have occurred to me in the use of the tobSeco water for de« 

itro^iQ^ 
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itr»)P|{l8iecttm fruit trte«i I trouble you with the n^uU 
6f i8jr expeniacntt Ust yeaf, w it will rtroagly tend to con¬ 
fine my r^neeotutioo to )oa eo the eubjeet, in the epnng of 
1*09. 


BeJttg frea hoQie lo the curly part of la^t en%on> when 
ay trccc were putting ferdi their sfaouH, I wae prevented 
the opperhiutly of cppljmg the tobacco tvater as u^uaU and 
feandi 00 ay Mare soferal lorge peech and nectunne tren, 
cgmart a west wall la ay garden* so wholly diseased* that 
not a leaf was to be found on thea* but which was curled 
tip and fiiU of asecU The trees weie then well covered 
With fruit of nearly the size of u hazel out * but being dt^- 
titute of leciea to shelter them, I dapaired of raving ai)v« 
and was apprehensive of losing even the tries I ildthc- 
diately prepared sonag tobecro water, of ooie strength th iii 
usoa], and applied it by spnnkling it very foicibly ftotu a 
brush, and in two or three dB)8 I could perceive the insects 
were nearly all killed I then renewed the application , 
and ID about a week alter 1 had the diseased leaves picked 
off, and repeated the wash, and found it to be thoroughly 
effectual The trees completely recovered, put forth the 
finest shoots possible, and ripened an immense quantity of 
fiiiit in the highest perfecticm 

I have now used it about ten years, and am more than 
ever satisfied, that nothing can more effectually destroy 
oery insect, that ravages on ^e leaves of trees and plants 
of all descnptions And I conceiie its benefits may be in^ 
valuable, if applied, as I observed in my former paper, to 
cscterfumate m hop plantations those insects, which are so 
destructive to the plHnt<a 

It being, as I have mentioned above, about ten years 
since 1 lesorted to the tobacco water, and recommended it, 
lU use has been gradually ezreadmg through this part of the 


country, and 1 observe, that boroe have mixed it with other 
things, and having found betieht from it, have considered 
their com position a^ an important discovery but I am cer* 
tain It has been several years longer m use by myself and 
my particular intuds tieai me, than by any other person. 
and that u requires not any additional ingredient to render 
Its good effects obvious, whenever properly applied But 1 

find 
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fiiuU thst as the demand increases^ the tobaecomsts weaken It sugHt to b« 

what they send out, and csre must therefore be tekeoi that 

it be sufficiently strong when u8ed» which may be known by 

Its giving the water a tolerably brown colour I have found 

sometimes a wine-glaa full snSci^t fof k gallon of water» * 

at other times, what 1 have procured has been so much di* 

luted by the tobacconist, that it has required « pint to give 

a proper strength to that quantity I was last summer 

greatly annoyed by the red spider on those trees that had a spi4sr 

direct south aspect The minuteness of the insect* and 

being so securely sheltered underneath the leaf, prevented 

several of mv applications from taking a due effect, but on 

watering my trees with an engine for about ten successive 

evenings, very forcibly, and icnmodiately after being so wa^ 

tercd giving them whilst wet a spnnkbng of tobacco water, 

about three of those evenings, the trees recoTcred and ripened 

their fruit very finely 

I hope next suiamer to have St id my power to inform you Appls trsM 
of the result of an eapenmeot I am now making, with respect 
to transplanting apiAe trees from an orchard near me, that 
u about to be converted to some other purpose* Having 
purchased as manv of the trees as I was deurous of recnov« 
ing, 1 have newly planted out about forty of them, aeveral 
of which bare each a hogshead of cider last year, and hare 
done It ID many previous seasons As I have paid great at,- 
teutioQ to the preservation of them, 1 have little doubt of 
succeu But as it cannot yet be ascertained, I shall defer 
enlarging upon the subject till 1 have the pleasure of ad* 
dressing you again. In the mean time J remain with great 
respect. 

Your most obedieut servant, 

ROBERT HALLETT. 


XI, 
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on a PampHoi* latefy puhluhei hy the Revoftni 
§ ViKCF, rtspttttng tie Came ^ GravtiaUoti Ry a Cor^^ 
respondent 


9m, 


to Mt NICHOLSON 


Aff VincO** JLT 18 not loogfince I first naw Mr ViuccN pamphlet ic- 
Srcftuseo? Sir I^ac Newton’s conjectures on the ot 

fraviution gravitation, some parts of it appear to me bo eironeous and 

80 injudicious, that I thmk it right to take the first oppor^ 
’ tuDity of eipresstng the disapprobatioa, which the author 
•eems to deserve 

Cannot be th<* Atiet having shawn, that the established laws of gravita* 

cannot be derived from the pressure of a medium, oi 
mg in den^uy which the density vanes simply as any given power of the 

Vmce proceeds in these woids (P. tl)> ** tt 
may be supposed, that if the above assumed hw of density 
of the fluid will not answer Che requned conaitioni, yet some 
other law of deubity, which is compounded of difierent 
pciwen of the distance, may be made to agree with the law 
of gravity Let us therefore represent the density of the 
medium by P o’" 4 - Q + Ra^ + &c —lienee, according 
to the foregoing reasoning (taking only the two fiist terms 
of the senes), the law of force tending to the sua is 




pointed out 


4 064 

14 K, &c Now the^e, being diifti^nt powers of the diB« 
tance a, the ivhole cen never eo/jsti(ute a potcer which vanes 

** On this point tlic Prokssor s whole demonstiation 

rests, and it ibsditBcult to imagine how he could have com** 
mitted 80 palpable a blunder We have only to put m = o, 
and K = o, in order to show the fallaiy of his reasoning 
the force will then be respresciittd according to the expres* 

Sion here laid down, by Q x and 

mft) become on many suppositions^ while 

the 
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tbe Amity U hj two tormi of the first wrioi But 

in there eppesn to be another mistake in Mr Vincent Another er 
calculatiODfl, for instead of B ai and 9 f» be ought to have 
written d m and 3f» Mr* Vinee says, ^let thedeosi^ be as 

<(", then — the dietaaee of the pnrticlea » u (P ^7) 

Newton On the centniy. «j», ** perticalHruia dtetontue Newton t **- 
eniut ut CNiorun letera A B, «et mediorum denwtatet 
reciproee ut epatia contmentm A B cub et c& cub *' 11 SS« 

Sotbet tf the denntjr be expreeied by P-~ ^ m being — 1 , 


which It the power of the distooce of the particles of an 
clattic mad'ium e^preaung tbor repulsive forcc» the law of 

the denvatin ferce will be reproMoted by 


These erronrs in the work of a Professor of Astronomy 
and Expennental Philosophy, and a Professor lo the Uni« 
veitity of Caoibndge, affocd no very flattering tpecimeni of 
the mathematical attainments of this country and 1 am 
sorry to say, that they have been passed unnoticed by one of MutsVe uimo- 
the most respectable of our reviews, m which a ropwus ac- ** 

count of the essay is inserted. " If the salt baa lost lU sa- *’'** 
vour, wherewith shall It be saltedEt quiscuttodiatipsos 
Cuatodes ’ 

Mr. Vince has thought proper to complain, in hu prefe- Complsmi «t 
tory statement, of the conduct of the Coundl of the Royal ‘"‘'1' 
Society, and in particolar of that of ito President, in de- 
dining to publish his essay in the Philosophical Tnnsac- 
turns. Ha says, that it was presented by the Astronomer 
R<^al to the Society, “ when the President'and one of the 
Seeretanes requested, that the author would withdraw it, 
and present it again m the November following, as the pa^ 
per appeared a proper subject for the Bakenan Lecture It 
was accordingly mthdrown, and offered agkn at the time 
when It was requested to be presented The paper was then 
read, and appointed to be the Bakenan Lecture. But b^e 
It went into Ae Committee which is expressly appointed to 
exnmme and determine what papers shall be pnnted, the 
author waa informed, that it was doubtful whether his paper 
wonld be pobliAed. The circonstancee attending this in- 
XLX*^ApmL, 1808 X formation 
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The ^ocKtjr 
vmdicitcd 


F4rther re* 
snarki 


fofmfttioQ led him to toapeet» thot it would Mt t|iptir itt 
the TnnaeetioDi of the Society^ wd xu thu be wteBOl 
eppoiDled ” 

In the whole of tbn imperteiii hutoty there tppeere to me 
nothing wheteveff tbet en impartial person could deem a 
juit coQse of oifence The author bed more then once be-r 
§9tt been eppteDted to give a Bakenaa Lectnto» and when 
hexifiered thie peiper to the Seciet7» ** the Prewdeat ond one 
of the Secretanee** probably tbooght it a conphmeet dtie 
to hia eataUiehed reputatiooi to laggeet to bim» that it might 
terre for a Bakenaa Lectore» without having gone farther 
than the title of hie paper He accordingly accepted the 
compliment and the fee The paper having been partial!) 
readi ae all roatheMticti papei% mart be» it is natural to 
•uppot€» that It was submitted to the evanuDation of some 
one or more individuals, previously to its being discussed by 
the Committee of pepers, since mathematical demonstra* 
tiODi cannot easily be examined by any large body of per¬ 
sons, however select, and as the opinion of such individuals 
might easily be expected to influence the detenBination of 
the Committee, it is not difficult to iio^;iDe» that §( might 
be knawn beftiiehaud, that tt was doubtfel whether the 
paper would be published,** nUbough it may be queetionedi 
whether or^ the person who gave the bmt acted with per- 
ibet dMCfetioD« 

After these remarks on the mathematical parts of Mr, 
Vince's paper, and this attempt to ex^ain tha coaduct of 
the Council of the Royal Sonety, it will scarcely be necas* 
sary to make any cemment on the oujust and ilkbend msi* 
ouatum conveyed by tbe observatiop, that ** Sir J« Fnfig}^ 
the late worihjf and /sorasd Preiideut of the Royal bocia^y 
executed tbe duties of his high office with grait MipartMlUy 
and honour ^or shall I enlarge at pment ou any other 
objections which might be made to Mr V'toca's CMiy what 
he says respecting thp mtarftrence of tb« atberaal alMuo* 
spheres of the diflerent planets is totallj foeeigvi tp the 4 ues- 
liou, and soma otliers of his remarks, which are psrhpiif 
better iouuded, hare aircad) been stated by Prefaswr Ro¬ 
bison, and by other authors but these am umieiftetteos 

which 
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3 AAwl, !««•. DVllSGUS. 

S«e trrata at tbe foot of tbe Uit page. 
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Ft^rtker BxptrmenU wi Ofutn^fiMt oa Poituk aad ttt Sau 
In 0 Xctfer from Mr C Stx.tutm. 

To Mf. NICHOLSON, 

Deak Sir, Marei 28tA, 

In yonr Journal for February o€ thu yeaiv 1 oonMWQioa- DetoratmB 

Hid an aeooant of aopic oKpeniaeoCs na^ lo a>fl^>any with 

mgr A-wH* Ma. ia«M Qa4at, With a now to paotluco iba «•* potuk 

tallic baao of ika alkafaa, Acoverad hy ProfoMor Oaiiry. lo 

eoaaequauea of 4ii» wob hainjig •aficiook' gidvaoic powee at 

(hat tma^ wadidjiat succeed in bopiMEiag. tbe glohglti of 

aatal from the potash, abhoagh. we paoduood a auteOMKO, 

which Aetonated with a bright flaih, wIiba paaeaeted ta m- 

ter We have howenar unce repoatad the oxporunihti, valh Compiatelr tf» 

increased power, and have completely succeeded in producing 

the inau^ datochad fcosatbe ajhali, m which it w imbedded. 

Thp iwdt of ibeie adduwuta) cRperunMitt 1 tbuuhl. act^H^ 
tng to prottiM, huie coipmttiucmd for uiiettjop m the i^c* 
flt ptto ig aocaber of yoor 4o<um|l, but, obsarvug, both w 
jiumv Md othor ponudicaj worb, th^t the wbui ra^vd^ 
hant dhhuMd hy others, 1 cnocuved any fiuthe,r detail uo> 

Bflc oii jw yi. a* hewam m have potd aifoptioD to the pro> 

Aactiaw of thoiUach mattea aJJudad tq w vy last, wluqh ap- gisek rasuer 
peatORfe has not been observed by a^y other experuaan- 
tbist, I hate thou^t piupec to n^o a law addibonal p- 
•■Wiiha. 

AAu* TTfiwtirTg the expatiataota straral titnep, wp aacei Formed u tb 
tMwd the cuaoiw knA, that the black atattet wa* loaned . 

X 8 tbe 
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tk« nrjiB €ommg frotn the capper end of the apptfrMe 
wbe SuipecUng'from lU bleckneli« that h might eerboo; we 

collected and dried**pontoe ef it| which vtateubjected to 
the test of lulreme pleHea'-epeM, we did not, howeveti 
obeer?# the (lightest tndjcation of the prebeneorof.fhat in* 
flamable body $ biH» (if\ce the qu^tiiy operated upon was 
very email, no duoluit coucluuon can be drawn from the 
eapenment 

Cannot bean lliat it cannot be an oaide of the alcaline base containing 
of the oxigen than constitutes alkalinity, appeanfrom its re* 
masmng permanent m water, for several weeks after the eit* 
penment, a circumstance, which could not take place with 
any substance having so great an affinity for oxigen It is 
equally evident, that it cannot be oxide with more oxi* 
gen, because it is formed at the copper end of the battery 
Is It any loreign matter, deiived from the vegetablei wbengp 
the potash bai been obtained f 

Alksii formed It IS a well ascertained fuel, I believe, ifaal vegetables fur* 
^^cubica" QHh a greeter quantity of alkali by iDcinevalion, tkati ii to 
buiinwhot be found in tbeir composition previous to abe process It 

therefore leem, that alkali is formed dnnng the com¬ 
bustion, and that all of |t does got exist in she vi^table m 
tim stale of alkali nor does it exist id the state of its bae^ 
since Ibis lufotance would be incompaUbl# with the pit* 
senes of tbs vegetable fluids, In what form, then, does it 
extstr 


Alkali» com* 
youndi, and 
earths perhaps 
ihc Mintf 


Ckenieal no 
mcnclature sud 
f^stora rw|uire 
s change 


NewsfranfOi 

nvtiu 


In consequence pf the numerous eonfirR^tioni of Mr^ 
Davyds discovery, we may with some ceffiMenCe conclude, 
that the alkalis ought no I 0 ti|er to be cbnsidersd ai simple 
bodies, and it is exceedin^y probable, that the earths Afp 
also compounds of okfgen, ubitetKto curtbtu tnfteinmAblb 
bases; a circumstance long a^o suspect^ by Levmriep, 
and others The nemenclatore end systeiwdtie amtiflsmeiis 
of cheimsiry therefore most undergo an alteration; psrtieu* 
lorty that part of the former, which embraces oxigen and its 
compouivdi, since we And that substance to be as well the 
pnnciple of alkalinity, as of acidity Under (be new AS* 
rangement all ponderable matter will most Ifllefy be divided 
into two classes cf^simple bodies, namely, eaigen and in¬ 
flammable 
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fli»aabi« Mms, froa wkich wall mult the fbUowuig 
cl«mf of coppovodt, irst» thole feraed by t&t uiuoft of 
MflAfDfltibk bmd» 'Ud sccondlyt the raple ood compound 
Midoe. The timpk omiH will tBclude til oxideu, proporiy 


BO colled, the oods, the olkoliB^ ond the eortht, under tbe 
compound ooidet will be compnied tbe tonous generoof 
neutrol laitt 


I am, Sif, 

Tour moat obedient bumble Semnt» 

CH/IRLES SYLVESTER 


A ipontaneous ealploBioti of tbe olkalmo bue, mentioned 
by yov Correspondent, pagt. 146 of the preaent volume, oc* 
currea to ua, (he effect of which fractur^ tbe glass tube jd 
which the expepment was mode 
Errotum, VoU XIX, poge 157) line 7> ^br ** cock/^reod, 
i< cork 
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Am AewmU tiu ^ « Ar^ ow the JHertdiaH. 

em tim Coos< gf* Caranoiide^ ood the Length qf 0 Degree 
dttAt^ed therqfivm m the Letaude 18^ 89. Bg Brtgede 
Mv^r WiLLUw LojsBToit * 


T 

XN o foratr p^er which 1 bod tbe honour to coomuotcote plan for 

Ip tbo Aaiotic bocih^t 1 nve 0 abort aketch of on lutonded aonof a 

f, in lodiB 

piim lor eatobliabnig o acnea of coouectiDg pointa com* 

BMDCing front tiH Coromaodel Caaat» ood qttaodmg ocroaa 

tbd PeottMolo, butthot poper waaonly SMOut to conr^ o 

geMffolideoof tbe pnDci|dea on which the work wea to be 

condneted t a morf mrcwiatoatial sod saeutific ocamot* it 

woa thought, wonkl be more to the purpeae, when 1 bad the 

meoM of putting the plaa lu execattoo, ood detaUiog die 

portievtan. Since that timt I have received a mart cocn« 

plate apporoto^ which baa enabUd me to pioeetd on the 


o Abndfadfram dw Astanc BwcMchls, val Vlli 


•cole 
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•Mkl pt&ptmtif mid what is bm rtfcrad is tb^ 

b^antog df that worti, bodg the tteasimtDcsit of m 
Ob ths mondiMt ftm which ts dedaoedtho tefigAi of a Ae* 
giiBo ibr tlie tatttodc i*2^ wbieh m morfy the ttiiddle of 
theasc. 


An account of the base hne 


The plicc of 
(ho bue 


Irtfttrum^jiU 


t 


Tbe chtiA 


Some time had been taken op m ejcaiDiniQg the country 
best Cutted for tbu measurement^ and at length a tract was 
found near St Thomases Mounti extremely well adapted for 
the purpose, being an entire flat, without any impediment 
for near eight miles, commenong at the race ground, and 
extending southerly This being determined on, and the 
necessary pr^ratroos made, tt was begun on the tOth of 
April, and completed on the 9dd of Rfay, 1903 

I had expected a small transit instrument from fingland, 
for the purpose of fixing objects in fhe aliguement, and for 
taking elevations and depressions at the same time, blit that 
uiiti uin cnt not haring amred, I thought It onnecfssary to 
wait, particularly as the ground was so free fmn ascents and 
descents, I therefore us^ the Arne appamtus as I had for* 
merly done, ns the transit circular instrumentt and the le* 
telhog telescope fixed on a inpod wilb bn d o ra t i og Morew 
m the centre. In all horisootel dnretiioBS, tins tuiosoope 
fuOy answers the purpoA, nd mb there hA'ben no deiMt&on 
from the level to exceed 36 90 , Aeopthsg ib me sibgle 
chain, and those cases but very few, 1 leel entirely Atisfied 
ns to the accuracy of the whole meaattrcmiqiL 
The chain whidi was made nm fd sn Hin out 1 fimmly 
had, and 1 was fertnoate enough to receive eoether (rpm 
fiogland, made oIa by the kte Mr« Bagwfisiw aad Ibis 
hawBg'been measured off the ^andsrd Ih LMd0g> vhgb 
dm temperahiA msiM^ by Fabrenheit*a tbmioiDSief» 4 
afforded me an advantage of oorreotiag ^fisc febp offsets of 
expdNMoa, a eiroumatanoe m winch I wiabf po mesoi A** 
tidfied Id the Conner aseasumient* la ordes» thpntfors^ to 
have a standard at all tuwes to refer to, 1 baiw reseiwed the 
MW chain for this puqiose, nod used 4be eld oae only as a 
mABuring chain, bjr which menus I can olwaj s determine the 
correction for the wear* 


There 
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Hioto vere only tour anglei of dq^ressiou* md two of Proceeding on 
clevatjou* tfikeo io tlje whole leztftfa of the bMc. the mt 
were tU horizoittal ireea&uremeotaf eod many of them contiit (et^ 
of A great mnher ot feet before tt became necemrjr either 
to itok or elevate the cofTert $ when that wee dcDOf gr ea t 
eare wait takee to nark the termination of the precedtag 
taeaaoreuieDt, and for that purpoee a amall tripod waa oaed 
In the shape of a T* with three iron feet to run into the 
gronadj the straight side of whidh T wan placed id the line 
Another kii ill t was made with its top also parallel to the 
line» and hved upon the large one so os to slide to the 
or leftt and upon that agnin was a long piece of brass made 
to sUde out at nght-angles to the top cd* the T» lo the mid¬ 
dle of this braas a mark was made, wbidi was brought to a 
plumb ime let fall fiom the arrotr, and the baght from the 
brass to the arrow waa noted down* when the sucoeeding 
chain was laid, which was to commence the new level or 
hypothenuae, the arrow was then brought so, that a plumb 
line, freely suspended, would coincide with the mark on the 
brass slider Ibe height of that chain above the brass was 
likewise taken, by comparing these two heights the elem* 
tiOQ or depressm of the new commeocement was deteiv 
mined, and tbeee differeuces noted in the seventh and 
mgbtb columns of the table The djflhreoces of the two 
•ggragates oentained in diese coin nans, when applied to the 
ascents and deoceots, will therdore show how much one ex¬ 
tremity at the base is above the other The height of the 
chain el the comsaeacement and temMoetion of the whole 
was of course taken from the ground. 

All the other particulara respecting this measurement are 
tMady ^ oame as that in the Mysore country, a full ae- 
couat of whteb has be«i pabhshed m a former volume of 
the AsiMc Baeetnehes Some bttle elteralious have been ^gers 
Q the coffers, that h, tbev were all of the same length, 

«ad tbe wbok together about oinety-six feett so as to giee 
loom for the pickets widi the brass register beads Their 
aidea contmaod to the eods, and their depth on each wde 
wes the eame, lor the pur^e of bemg turned every day, 
that they might not h\\ into a curve by thar own wei^t and 
that of ihe«chaia« 1 alec used tripods igitb elevating screws 
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^nt 


\ 


tn "the centre* for rapportmg the cofifersi oiaVing do other 


M of the 

tr«SP 


lerintnaiioaoC 
thr hiSL 


tme of pickets thta for the dmtng and weight poBts* and 
for caiT 3 mg the register heads the top of each stand or 
tnpod was a thick circular piece of vood^ faxed brmly to the 
end of the elevating «cre9« and a slip of board was fastened 
across the circular top* screwed info the centre* and allowed 
to tarn round When the ends of two coffers were placMl 
on the top piece* this slip of board was admitted into the 
under part of each* and prevented their sliding off* a 
precaution that was very necessary on account of the high 
winds 

The point of commencement of the base was had by drop* 
ping a plummet from th«« arrow ot the chain auspended bj 
a silkeo thread A long but small bamboo picket had been 
dnven into the ground* till its top was level with the sniv 
tace* and the cavity of the bamboo was such as just to r^ 
ceive the plurnmet* and when the first cham was m the eo^ 
fers, drawn out by the weight at the opposite end» it was 
adjusted by the finger screw at the drawing post in such a 
manner* that the plammet might hang suspended over the 
oovtty of ihe bamboo* whih the thread wy applied to the 
arrow This was done uithm the observatory tent* that the 
plumb line nnght hang freely without being disturbed by 
the wind The bamboo picket was preserved with great care 
during the time 1 was obbemng for the latitude* and was 
then protected under the frame of the zenith sector When 
the teat was lemoved* a large bamboo flag-staff was ereeted* 
the eivity of whuh covered the picket* and in tiaostate it re¬ 
mained until the meastirecnent was completed 

At the termination of the base* being the end of a chain, 
one of the Hrge hooped pickets was dnven into the ground 
till its top was on a level with the coffers and under tbe ar¬ 
row ot the cham The opposite end bHDg actuated by the 
iingeV screw, the arrow at the leading end was nearly tbe 
centre of the pi< ket A mark wns made* and a small roui^ 
headed nail was dnven in till it was level with the surface 


The chain aas Again applied, and the arrow cut the centre 
of the nml 1 he picket had been dnven upwards of two feet 
and a half into very haid clay 

But that these ectremities maybe preservad» in easelbey 

may 


The extreint 
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toay hereafter be re fe rr ed to» t erttiei sma]! miBset of hewn tie* talked 

»toue eight feet square at the bottom and four At the tQp» 

the ax)t of these manes beiog made to past tbroogh the 

points of commencement and teriftioalioD» and la orderrtjiat 

this might be correctly dooet the following method was 

tt^ed 

1 marked out the foundatioti of the boildiag* so that the strueiureot 

picket might be as nearly an the centre of it as possdde p^r 4 m 44 Atth» 

The earth was dog about a foot deep» reierriog aARpce rod« 

round the centre untouched After the foundalma was 

brought to a level with the eurfacev the firat tier of stones 

was laid, being one foot in height The inner part was thea 

filled up with stones and mortar, taking particular care at 

the same time, that the centre was not touched The aept 

tier of stones was then laid, which was six feet square and 

one foot high Ihis also was filled in With great eare» and 

some cement and bricks put gradually round the picket* 

After that the last tier was laid, which was four feet square, 
und also one foot high When these stones were firmly 
fixed, small silken threads were drawu across each other lu 
the diagonals the square A plummet (pointed) was 
then suspended from the point of intersectioo of thasa 
threads, and they were so moved, that the point of the 
plummet coincide with the centre of the nail id the pickat* 

The pooitiOo of these thieads being determined, marks were 
inserted in the stone The^cavit} was then filled up, and u 
square thick stone was fixed in the middle of the mass, hav» 
log a circular place of about four inches diameter, sunk half 
an mch deep, and the centre of which was marked by a point 
Thu poiot, by moving the stone and again applying the 
silken threads, was brought Co cMoade with the point of la^ 
tersection, and tlieu it was firmly fised and pointed* 

Preasely tiie same kind of building was erected at the and of thit at 
begiDOtsg of the base, but, in place of having a pick^ lu 
the ceutre, four large hooped ones were driven into the 
ground, forming a square of about ten feet, the small bam* 
bop picket being intended |s the centre Silken threads 
were then drawn acioss from the diagonal pickets, and ao 
moved, that the plummet first used, suspended from the 
point of intersection of the threads, miglft drop into the ca« 

vitv 
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oity of ’the hoiDboo. Thot bonf* adjested, liaes were drewo 
on *tbe tcrpe of &t picheU where the threads had be^ ei* 
tended The buitding was tbcs eiwcted, and tlie centre 
both of the aecood and last tier was marked bj^ the rater* 
aeotiew of Ihoee thteadsy whtn applied to the marks eo the 
piekets« 

Soeh lias beep tfie oiode of detinmg the catremitics of the 
Inie. The buildmgs are well buih •of stone and some brick* 
and w3I remam foryetrs* tf not lojared by acts of \aoleace 
They are fotended te recave an loitruiDtnt an the top* and 
the points ace pomtsef referencef if it siiould ever be thoa|^t 
necessary tohaverecoorae to them. 


JExponsm tht and thetr eomparatwe lengths 


Coaptriign of ^ Wished to be sataded with jrespect to the expanuao 
the chttiii used of each of the diains, and tbar comparative Ie^gths» 1 made 
Ms^rd^ a coarse of expetrmcats fbi both purposes I had accord* 

laf If the coders arnmiftd nrar the ground, that tlie di awin^ 
and weight posts might i»e driven deep and firmly fixed. 
Both Use chains were then put luto the and the coiw- 

pansons made as fellows 

Apnl I 0 » ai 6 P M the temperature by %niean of five 
t herui ometeri was 05^ 6 

Tbree cc^apansoDs «wre made, and the old ^lam ex¬ 
ceeded the oew one, nmedtvisNnis of the microineteraoreir. 


Apnl IS, at 6 A M the temperature by a mean sK 'fivt 
thermometers was 79 * 

Four compansoDs were mude, and the old cham exceeded 
thewew one nine divinoos Thci store at the commence- 
tneut, the old chain exceeded the new one in length, nine 
dimioQS of the micrometer. 


Uay S3 After the base was completed, the temperature 
fay a mean of fire thermometers, was B 6 * 

By a mean of five comparisons, 
the old cham exceeded the 
new one * 10 S5 dirmona. 

S4 The temperature by a mean of five 
thermometers was 84* 


And 
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And A menti of silt compuiiont 
gave the exme of the oM 
chitii abore the new one ll*OS 4 itto» 
The temperature wat 89 ^ 

And a mean of coupM^ 

eme> gave*.. 11^ ditto 


Meaa • *.« * 10 96 ditto* 

IlMce H oppem, tH^* dt the concthterOn tf %he1)0it5 (he 
old ehim wti tonger thm ^e new *otie II di^iomii df tfM 
fbitrometer wry mbrlt» to thtftit bad ihhtM8d|d^oto facSng 
hi use, 8 diralontf or yir of an ladu 

Ibefie experimeotf were made with great attaition» hnd 
when either chain wu stretched out the U Wit 

carefttUy brought into a line in the cofihra* 

At I had meraad the new chaio f»rwatandard>a«iidbiM>w-^ RAteofetpan- 
ing the temperature at which it had been measured off m 
London* I considered it an object to detenmne its rate of 
expansieo and contraction compared With the thermometers 
which bad been la use ui measuring t)»e base* sinte these 
were but commolf ones* and migbt probably differ frook those 
made use of by General Roy and odiers* who bad detail 
mined the expansioa-of metals by tlie pyromateft and I was 
fantbar mdiiced to do this* from seeing the great twiation 
among (hen* when the degree of heat 1>eeamc above one 
hundred* which it generally was in the coffers eeery day be* 
fore I kft off To aa^nd those irr^;tilarities mmiiig from the Time sia>vf^ 
expanums bemg checked by the raaiBtance ftom ike prea* 
sure on the coBhrs* 1 chose the times of aanrtae* and from tiou 
one He two o^Otock* P M for majcu^ the ofaaervations 
Sunnse m India it generally the coolest tune of the twentj* 
four hours* and the chain had dunng the night* on account 
of die uniform state of temperature* fulltime to Iree itself 
from any rewstance At the hottest part of the day likewise 
there is a considerable time when the thermometers are 
nearly stationary* which will afford tune for the resistance m 
the coffers to be overcome» aad it is necesaary to pay parti¬ 
cular attention to tins circumstance* for the chain will be 
perceived to lengthen oiten for nearly haif an hour after the 
thermometers are at their highest 


I had 
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I had made a great mBoy espenmenta pnor»to the mea^ 
aurementt but found great irregutwity, partir from not at* 
tending soliaently to the abore circtimatauce» and partly 
from the anateadinees of the drawing poid» notwithutanding 
ft wae dnren deep into eer} hard groood, and secured, as I 
thought* by harmg U^e atones pressed close on each side 
of it* To remedy th a latter incoDvenience* I lud a staple 
driven Into a bnck walh into which the iron was fixed with 
the adjusting screw for the cham* after which 1 peiceived a 
perfect cemo/jeoce with the arrow and mark on the brass 
httdi esoept what arose from the tnflmg expansion and con«« 
traction of the iron which held the chain 1 then began ^ 
new course of experiments oo both the chains* aud the re¬ 
sults were as follows. 


£9ptrtm€ni$ Jbr d^termtnt n g lAe exfmslm ^ike ntw 

CAom 


^spmion of 
he ftan^rd 
him 


ISOS 


Mouth 


TIMF 



Igs 

UH s 


e 


Toul ra 
panhion 
4nd coi^ 
t?sctioo 


Total 
dur to 

I* 


Remarks* 


JuDe4 

$ 

e. 

14 

15 
Id 


2P M 
O nsc 
SP M 
O nse 
O nse 
eP M 
O nse 
eP M 
O nse 


U64 

83 

123 8 
82 5 
SO 
119 1 
81 4 
121 9 
797 


33 4 

40*^ 

413 

39 1 
37 7 
40*5 

42 9 


51 

64 

64 

Go 

57 

63 

66 


Incktt 

945157 

307649 

307648 

988490 

973999 

302841 

317262 


/oelev 

00734 

-00754 

00744 

00737 

00797 

00747 

00759 


Mean OU759 


iWeather 
clear and 
windy 
during 
the'whole 
^ these 
expert* 
meats 
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% 

Exp^rmeHti Jkr iHtramtMg ihx eis^annon M 

L Chmn 



Tout ejc* 
pad^on 
iikd'foiK 
tpftctipd 


901^4 

199980 

167473 

*901994 

*109966 

2010941 

9911991 

Maui 


Toul 

4 uj,td 


xpuBton of 

BernarU 


0074d{C!oiidy 
90766 irnther 
*007MWi»d hirt 
wtudd dll* 

•007'^ nug the 
00796 whole of 
Q0791 these ex* 
00706 penments* 


00707 


It appeert from theae rtaolta^ that the expeosioo doe to 
1* of the thermometer u lead Uiaa whathei beeo allowed by ^{Taijow^T* 
expenmeoti made In Eoitlaodt but this might tnie fmmm EngUad 
the themometersi u they were such aa could be purchaaed 
in the shops, aod therefore most probably Dot of the best 
kind Great care, however, was taken to watch the moment 
when they stood the highest, and though they raned from 
one another considerably at that time, yet that vanation waa 
generally the same in equal tern |ieratu res 


fTo be coacAided m our next.) 




SCIENTIFIC NEWS 
h'erupnan liatttral HUlory Socui^ 

A Society has been estabbshed at Edinburgh for the cul* Wemorim 
tivation of the diflcfeot branches of natural history It has 
been denoniinated the fFcnirnaA Naiwal Huterg <$ociefy, in Edinburgh 
honour of Werner The foUowiog gttiUemeo have been 
r'locied office bearen 


PaEStDEVT, 





scftnvffte 




Two ordtn 
wtis of mioef^ 
aU 


True tcini 
cbiiracttTized 


C*>nrempora. 
}«0U or vn* 
cWd vcutf 


YBSSlDB)9Tt « 

Krtbert Jt J Kat But. EJh. 

▼KE PEBSlDEfTSt 

Wtt WrigbttJf A AA « |M»nBvc{i^»^ A FR S 
Rev T Meeei^» F R S \ ThoTbempeoi^A/ D f R.S 

R$tnch Welliif, T^irfr 
PEt« Neil £ 12 . 5etrc<c;y 

Ceoneilfl-^mne W fiomber^ vts The ebeve effiee betrets, 
With CherleiAojenoiw /I A. C 5 » eedUttUt Col Fu!* 
krtaOi «r RerMMvu Jeetpfc Banks 
R^ie/ e/* hunim. Richer^ Kirvan» £52 of 

/Ac /mi en^ ftyftssoT Wemv o£ Frey* 

bergi wen fleeted tiopomry mm be* Tbe btllewing 

fereiga membm bfee beeo elected fratnw Kereien, Ber¬ 
lin I Profeasei K)epfoth» Beilti>« Mr Ven Uumbolds Berlin, 
Mr Von Bvcb, Beplrn» Mr F MoUs, of Stma, Mr 
Uenieiv Ma Fme»Wbee> end Mr Meudeci of Swng 


Ac tbe Uet mceUog of the Wenenvi Natnr^ History So* 
oetjri ProfciMr Jenmoo md f desengMou of cootoenpoca* 
oeouA or eocloeed vouu Ue dmded veinc ioto two olataca* 
The Int clais comprehrade trm kWi the second coflCrmpam 
neeiM or MK^owd fc«M 


1 rue veiosi he reoarkedt eEc^iii^ wbta the suaXa or 
beds are of uncommon thickness, travene many different 
strata or beds, and, althoxigb wa do not always observe them 
open at the surface of the earth, they mvanably open at the 
surface of the formation or senes of formations they traverse, 
thus the outgoings or openings of certain melalliferuus 
veins, that traverse«Ii^, slate, and nuca ^te, are sometimes 
covered by the second porphyry formation 
Contemporaneous or enclosed veins are in general con* 
fined to individual beds or strata, and are completely endo^ 
ui ibam, or la other words wodge out la weiy directioo in 
the bed Of stratum tn wbsch they are cpuUioeJ After de- 
Suhag the varioua characters of true and conumporaneous 
veins, the Prefefier neat described the con temp oranoous 


veins 



semTxiic 


5l5i 

that ocaur mdifenal graat roek-feraaUdttKjM^ontag 
with graiHia» aod Adisg with Cha oai m i tint* <Mip lamM 
non I]a next exf^eiied tha mode of forme^ioo of itwae 
\cina. When descnbing the contaHtpoMaeoux that 
occur m gneibSp he roniarked, that certain vanetlea of veai* 
gcnous gneiss bear a striking resemblance to granitei and 
hence have been freaneniiy c ont o ende d with tt This led 
him to point out the characters by which true granite veins 
ire distinguished from veins of gmnuic gdews 
As connected with this part of the subject he examined the Remark on th< 
factSy on which the Huttonien theory of granite u founded» 
and proved by a detail of his examination of the eppoarancet 
desenbed by Dr Huttoni Professor Playfoiri aafl others, that 
the supposed granite veins, shooting from subjacent grgnito 
I nt(^ superincumbent rocks, are merely veins of granitic 
gneiss accideQUlly in contact with grauite 


Professor jomeson has just piAIiSbed the third volnmt of Prores»orJsnie. 
bis System of Mineralogy, under the title Blmiutt cf Gtog^ Elements 
nosy Tho contents of this valuable work are as follows 
Chap I, Description of the surface of the earth, cliap« 

Eflects of water on tba sorikee of the earth, chap 9» Inter* 
ral structure of the earth, chap, 4, General account of the 
different forro'iUoas in regard to thsir succession and strati* 
ffcation, and this illustrated by a short description of the 
ilarU and baxou Eraebirge, chap 5, Theory of the dinu* 
nution of the waters of the globe^DescnpUon of overlaying 
formations—An investigation of An original contents oi the 
Welters of the glob^, during the different periods of the earth's 
formation. 1 he division of rocks into five classes, diap, 

6 » class i, Primitive rocks, diap. 7^class 2, Transition socks, 
chap S, class 3, Fltets rocks, chap, 9, class 4, AUuviM 
rocks, chap 10 , class d, Volcamc rocks, chap, 11 , 

Mineral repositones, chap. 12 , Relative age of metals, 
and general inferences, Ihesi are loUowed by a table of 
S2 pages, containing the relative antiquity and geognostic re* 
latiOM of simple minerals also an extensive table of the 

most 
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jftOft ttm^rkable htights of ttoovtatrn, hills, and lakes to 
diffemit ptHi of the worM, atid a tabfe of volcanoes The 
volame )S conOtaded with a senes of vwtes epcplanatory of 
passages id the text, and refernng to the Ilattoman theory 
of theearft* 


I- I ■ l.l <■ .1 I ^ I. I ■ ■ I ■■ ■ L —^ 

TO CORRSSPONVENTS 

It wwM hi htgkfy gf^H/jftBg io the uvthor 0/ this Joar* 
ae/, 10 fubhth a ecm^iit hdtx oj tht u Ao/e ro thi premi 
time, mid there u me mtfittejhr heuMiout but Ike pro^Ai- 
Htfi that the heavp expense alfaidii^ it might net be tndem^ 
ntjled an the ectual snte^ It u, however^ under eonsidera-^ 
tion 

The bSeteoTQlogi^al Jenmni mU npptar tn the firet nvaiJ^er 
tf ike nett volume, end everg attentum that circumstances 
cam admit wM bepmd to the suggestions received tn tkc/avour 
jyom 0 K aaovijffaoia cofre^oad^t 

The errour of a word wkwh he mottcei, u <if the pren^ and 
tee liwt that erromrs this deecnplion are not very JrequtHt 
wuhne 

The letter Jrom Mr Garnett^ of Hem Ycrkf was received 
foe late for msertsom ths mcnth, but will appear tn our nett 
number Hu favours wiU be ahonps acceptable 7 %e en^ 
closure to the ^rcmomer Rt^al was tmmedsateljf ^^inrerded 
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Page 304, 1 10 tram bottom, read 
p^lsr^xa —i— ‘ +QxiS=2»Xa 

^ Je os 

I 7 from bot for —^ rad 








0 f 


line 2 from bot rad Q X 
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SUPPLB^fEXT TO VOL XIX. 

ARTICLE I 

Rcmai on tlie ^otul Bcbpic of the Sun^ June 10^ 18O0> 
uith $ome now Methods of fndtng the Sun or Moon^i 
Metidion AitUudt^ and the approxtmaU T\m€f by Al* 
taken mnr the Time of Noun In a Letter from 
J Garnett^ E^q Editor of the American Nautical 
Almanac. 

To Mr NICHOLSON 

SIR, 

I AM a constant reader of your Taluable Journal^ bot Mi»ukt df tha 

have only lately recured yonr No 75, in which, froin the prSc^^ngs of 

prueeediugs of the brrnch Institute, you ban copied Mr thi French 

Forror^g observation of the total eclipse of the suu 

Kindi 1 hook As I assisted him in the observation, I beg 

leave to remark a considerable errour, mailt by you or the 

French Institute, which places Kinderhook upward of 7^ 

to the eastward of Pans, insUad of upward of 5^ to the 

westward 

h m f 

You mark the time of the ooojunction 11 45 33 * 
whereas It was, apparent time • S3 ^5 33 

as you will perceive by the pnnted calculation enclosed 

Before 

* 1 copied this time from the Mugazin Encyclopidique, and on 
referring to the/our ao/ de Pkffnque» whete there u likewiie a 
VoL XIX ^SupfLEUaKT Y brief 









322 

I (mb of tha 
moon 

bofoio 
end of the 
ecJipte 


Whence tln< ’ 


American Nan 
*icai Aimanac 


, TotAXi scum or ras $jm or 1606 

Before the end of the total eclipse, the west limb of the 
moon bc^an to be illominated, and the light increased so 
rapidly, that I at last mistook it for the sua^s egress, and 
called the time to Mr Ferrer but he saw the trrour, and 
still kepi his ()c to the glass, when the first solar ray nearly 
blinded bun 

Whence could proceed this illumination^ from a lunar 
or solar atmosphere * 

In the Amt ncan Nauheal Almanac, which I hare pub«> 
lished hire since J801, 1 bare gireii the moon's dotliualioii 
for every sjt hours, instead of twclro, which 1 did before 
1 knew it was done in France, and for (be same reason 

lam, with the gnatest esteem, 

^ir, 

Your obedient Servant 

JOII\ CAKNEir 


Xe:v 1 orA*, Not /A 

J^chruar^P 6 , 1806 

biief notice of \i, I find the lime set down Jl^ Tins is 

evidently accoiding lo the popular not astioiiomical notation of 
time, uid in a work luli mh d fo” the general readci, as well t)ic 
astronomer, it was pcrli'i|>s |i]( ferablc It appears however lo have 
occasioned tlie eiionr of t^ie i leacb reporter of the pioccc dings ol 
the NiUvmil Instuutc 
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MSTHODii OF PIS&IKC UXUWiAh kl TIJVOk • 3^5 

X B Iht mimbei of in tiblc XV^lII roiy 

found iiidopcncJint <ir *tlie tablc^ finis, idd the (ointininjunNltitudc 

log 0 ^iD303» the loi( cosmi of latitiuU h\ accoiiat* and^'^ 

, ^ 1 . II It niate time fn»m 

log cosine of dtcliniifiaii to^tlicr, and buliti'ict the log twudniudta 

sine of thi or sum of tlic bfif anildcchn ac. 

cording is fhiy an of (ki ^ame or tlijf * n hi nime , the 

remainder will bo the loganthniof the number of strondi 

in tiblcXVlII 

If to thiH log be addtd t\iue the log of uiv niimbtr of 
mnmCcs iobs (li ui JO Tuiuutt^ tU ii a mil be flu logarithm 
of a number oi seconds whnli «uJd(d to fh< alotiidc^ taken 
at that niimbu of niioiius from no will give the tne- 
ndiun altitudf^ the simc as aboi i 

Ub\lMfKS 

1 If th< number of seconds that the viiii or moon's de* 

chnaUuii changes m one mmult., In divnled hy tmeo the 
nuintur of set ends ftiuiid from table the <|notient 

in inukutes will bk the Couitfton of Soon^ fitnii cqiiil 
aUitudcS) for any Kss anleiiil of timi linn fuLOty 
iDinutcs 

2 This coirer//on IS ilsa the time, in minn(<.H hUweeit 
tht bun ind moons gna/o/ uUituiL t id mindtun aU 
Utiffic 

o And if tbn konerttonhi iiiiiltiplud iiiro hdfthi num* 
ber of seconds that the dtelinalion m one minute« 

/he produU will be f/ir diift umiy in sroo r/), bifviun the 
tun or moon's and memJHmal/ifntky whuli, re¬ 

specting the moon, is some Mmes tonsidt nble, thercluie as 
the altitude found by this piobKm I)-^V is strictly thi 
ctea/esiy not the wer/uu/n al/t/m and the time F and G 
js the time befaie and ifUr th crcr//< si a/lt/ndL tins pro¬ 
duct should be applud 'is a rori<cuori to reduci the moon's 
altitude when thus found to her tine nicrididn altitude, 
when that required 

bee also llenurk 2 on tuc pugc nevt but one 
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Mliludes of the Sun. lAmi, taken near Noon, at ejual htenaU of Time, to find tho 
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PROBLEM III 

and from Aw CiTCH Three JlMudet of (he Sun'i Limb taken neat AW, at unequal intervals of Time, to find the 
ahinidtt uken Me* tdion AltUude 

Einmpi^ —^opposing the foKofiing altitudes and the mtenals 20tn and 42in 


39f 


l» ft, 

« + X 

Uq 

— f> 

«•) ^ 
•T ^ 

^ 

T T i* 

^ • -if# 

nc O 

^ 


S ? S 

5 gs} 

o ^ c* 
- 


bc 

o o o 


? S E 

n ^ po 

«fl ^ 

OP ^ 

_^ 

^ 35 


« 

A 

O 9 ‘IS 
ffi f« s 

2 

t'B 


CB 


iB 9 

«> 

Jr 

e 

O 

4> #M 

9 

*2 o g 

9 

2 s 

O 

«j 

b« 

!• 

ss- 

&•« t 
«» § 

4> 

a 

^ B 
S 9 


C U -Q 

0 6 0 

o 

B 

In 

c« 

i ^ S 

» .ftf ja 

0 

6 

g 

3U 

^ 9 
i a 


^ 4 
Cl ^ 


I + 




c o 


^ <o hH 
k«> <A lO 


« CJ 


• 0 04 

n 9* ^ 


n. 9» 


% 9 — N 

V 9 jj O 

rill 

t§ 

J: $ "2 

ttfS iji 

11 + 

a< 


fr> 

^•3 
E ? 


b. g 

J-§ 

KS* 

•H-Si 

•«» c 


^ s-g 

8 = 6 I 

*A ,fi I 9 « U 

S : S 2 ^ _g 

9 u 0 ) a ^ 

T5 S'® S a 

els* 5 t . 

fi 8 t*. S 

*^■5 I J-§ 

III I 

2 *3 C j +4 
IS a 5 •«» ? 

■5-6 a 2 1^ 
e t. ■a ^ 

a s ^ Ss 

ihCiii 

i! t ■£ S II I-3 3 
« g B C5 a o. 5, 
jT ■? 2 X g o a 
sf ao»St.- 

« a g gXJS - +f5 
gS2«^i^9g^« 


S-^fS 

s g g 

p,? Cid ► a 




? *f-x 

a Si 



M mrtstjn^k rat decay or wodd* 



Higbly impor 

t4nt fo pr<'ierv« 
v/ood from dr 


eav 


Tvroeauietthtt 
d«t?oy It 


Two kindv oj* 
TOt, 

wet, 


and Jr> 


Peid maitGr 
Siibjecr to de 
ccimpo&iuody 


\ 

only under cer 
lain Lircum 
unce 

fi h and other 
jrnnui aulter 


ir 

Inqutrjf tnio the Catues of the Deeey of Woody and tho 
Meam of pretenitnti U By C H Paert, AT B * 

The power of wood m different fonuB to supply laxury, 
to promote erience^ and to guard and prolong human life, 
has made the means of preaernog it from decay highly in« 
teresting to manlund With this Tiew Tarious premiums 
hare been offered by this and other ccconomical societies 
The object of the following discussion i9 to suggest the best 
means of prevention, chiefly by inquiring into the nature 
and sources of the evil agamst which it is intended to 
guard 

Wood, when kilkd by being separated from its root, is 
subject to gradual destruction from two iauses,«-^roUing, 
and the depredations of insects 

Of the rot th< re arc two supposed kinds, as they affect 
wood, fir^, 111 the open air, or secondly, under cover 
The first is that which in the terms of our preminm, 
Class VII, No g, IS said to occur to barn and other 
outside doois, wealhcr^boiiditig, gates, stiles, and implc* 
meats of hnsbandfv ” lo which, if time wire any iiceil 
of this minute siKufication, might luic btin added posts, 
rads, paling, water-shoots, andvaiious othir objects 
I'he second is wrll known under the luiiie of the dry. 
rot, the cause nul prevention of which arc tlic subjects of a 
piemium by the Society of Arts m London 

Aiiiaial and vegetable subsUnccs possovs cerlcin common 
proporlui and movementH, which constituit what is colled 
lifi WJion that state reases, and tbisc properties and mo* 
tions no lougor csist, the bodies become 8iib|tct to the chc* 
mir^ and mcihanicil liws of all other matter 

W ben ]M.rflatly dry, and in certain degrees of tempera* 
tuic, both seim to bi scarcely capable of spontaneous dc* 
cay On 1Ih& prinnfdv vos^ quantities of salmon are an¬ 
il nail y coiiTiyul in 4 frorcD state to London fiom the nortii 

• From Viptu«of the Bath and Wist of Pngland Sociely, 
tol Xly p 2.^0 
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of EogUnd and Scotland, and the inhabitants of the still prmrvodb«r 
more northern regions constantly piescrre-thott food, by 
froesing, uncbangul through the longest winters The ge* store 
latiaous and oth< r soluble parts of animal snbsianctt, i0ien 
extracted by boiUng, atid kept in a soft moist state, very 
readily putrefy But if the same matter be dried by a 
gentle boat, and secliidid from moisture and air by being 
kept in bottles or metallic coses, it will remain ?ery long 
withont decay This is the theory of that uclUknown aud 
useful substance, portable soup in the bnnung climate uf 
Africa, when it is intended to preserve a dead animal for 
food, ail that is necessary is to cut thi nmscnlar parts into 
thin strips, from which, m a few hoiir^, the hex! of the sun 
exhales all moisture, reducing them to a substance like 
leather or horn, wIikIi prose to be niisiisceptibh offutiins 
decay from putrefaction ho also entuc buirin bodies, bu« 

Tied in the and sands of those countries, baic often been 
found eonvoitcd by exhalation and absorption of their na« 
tural moisture into a diy hard sort of mummy, incapable of 
ally failbei change from the agency of those causes, to 
which, 111 such ntu itions, th< t aic <ipostd 

SiiniLii causes piodiice the same eflccis on wood EvenTunher lon^ 
under Uss ncid circumstincts of this kind, os id the roofs 7”!,“‘ 
and other timber of large buildings, it continues for an 
astonishing length (pf tun unchangid, aitness the timber » 

of that noble idihct ^\is(mln^tcl Hall, hjiltby Richard II 
111 1^07, and the inoit ettraordiuary instance ifiioted by 
Dr Darwiu, in his mgeoions work the Phytologia, of the 
gatfs of the old St FeteiN church in Home, which wire 
said to hare continued without rotbug trom the time of the 
empiior Constantme to that of p^tpe Pngenn IV, a period 
of cksen li indred years On the other hand, stood wiU 
iiniaiji tor ages with ht^lc change, when roDtinuaUy im- 
inetscd in water, or even wheu deeply buried in the earth, und^H «nr 
•IS in th« piles and buttiisses of bridgei, and m various mo. 
vassDS These latter facts seem to show, that, if the access of 
•itnsospheneal air IS not accessary to the decay of wood, it 
IS, at least, highly conducive to it 

la posts fixed in the ground and exposed to the weather, Bpra)v«iv>n^ i 
constantly find that part soonest decay, which is 

above 
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. tbo?e or within the ground So also where there Is an ac* 
adental hole m an exposed surface, or mj artificial canty, 
as tn a mortice and tenon, or the part where pales nearly 
to#h the rails on which they are nailed, there the wood 
unirersally begins first to monlder away The same thing 
happens with regard to horiaonUl rails themstives, which, 
when made of the same materials, rot much sooner than the 
pales which they support These facts are rery easily enu 
plaiued They clearly show, that the great cause of decay 
js the constant action of water aided by air, which moat af¬ 
fects those points, where it is most retained, hut has less 
operation, where, asm the perpendicular pales, it chiefly 
runs oft by lU own gravity, so that the litUo which remains 
IS easily and quickly abstractid by the cooperating power of 
the sun and wind 

The change which I am desenbing is the conscqu^rc of 
putrefactive fermentation, a chemical operation, m which 
the couiponont parts of the wood form new combinations 
among themselves, and with the waiti w hich is essential to 
the process The prease nature of these new compounds 
has not been ascertained, but, so far as they are known, 
they consist of ccitam gasses, or spi cu s of air, which fly off, 
and leare behind a powder, consisting chielly of carbon or 
charcoil, and the earth which entered into tho original com¬ 
position of the wood 

Biaide this chemical change depending on water, that 
substance tends to destroy wood exposc*d to the open air by 
a mechanical operation Erery farmer is acquainted with 
the power of winter m mouldering down the earth of bis 
fallows It iCequally well known, that porous freestone 
splits and shivers during sererc winters These eftects are 
produced b> frost, which, acting on the water m the pores 
or interstices of these substances, expands it by conrersion 
into ice, and thus bursts the mmute colls iii which it was 
contamed There can be no donbt, that a similar operation 
takes phee to i certain extent in exposed wood, and thus m 
soTTx degree promotes its destruCLioii 

It appesYs, then, that the cdntact of water and air are 
the chief causes of the decay of wood If, therefore, any 
means can be dvvistd, by which the access of moisture and 
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tir can be prevented, the wood is so far seenre against de- ^ 

cay Thib principle may be illustrated by supposing a 
lindor of dry wood to be placed in a glass tube or case, 
which it exactly Alls, apd the two ends of which aTc,^ as it 
is called, facrmohcally sealed, that is, entirtly closed by 
uniting the melted ^idcs of etch end of the tube Who 
will doubt that suih a piece of wood might remain in the 
open air a thousand years urn hanged ^ Or kt us take a still Thus amber 
more apposite tllustratioci of this fact, that of amber, a 
native bitumen, or resin, in which a vaiiety of small flies, 
filameDts of vegetables, and others of the roost fragile sub. 
stances arc seen imbedded, luring been preserved from de¬ 
cay much longer probably than a thousand >om, \nd with 
no apparent teodenc} to changi foi ton times that period 
I^tus set tb(n if wt cannot, the exclusion of moisture 
and air, And mtans of virtually placing our Urobtr in a ease 
of glasi or amber 

With this ^lew, vanous expedients ha\e b'cn employed, Pamtrmptoj* 
of which the most common is covering Ih^ surface with 

V XCW 

paint, which IS oil mixid with some substance cipableof 
giving It the colour which wcclc^irc It is well known, that 
several of the oils, as those of linseed, hcm|H<cd, , be¬ 
come dr^ when thinly spread on any hard su’istance The 
dr}xDg quality is nutcH assisted by their bwing previously 
boiled with certain metallic oxidis, more especially that of 
load, litharge rhcciust so foimed is with difReuIty pc* 
netrated by moistuie or air f or this purpose dr) iiig oil is 
spread on silk or linen, m the roanoraeturc of inubrcllas, 
and will tolerably well suected m conflmng hidrogen gas, 
or mflaramable air, m the construction of air-lialloons 
Hence we see the mode in which the application of paint on 
wood serves to defend it against th; causes of destruction 

When paint is employed within doors, it is customary to Uois of od of 
add to the oil, beside the* colouring matter, some essential 
oil of turpentine, which not only makes tidry more rea. 
dily, but, by giving it greater tenuity, causes jt to flow 
more freely from the brush, and therefore to go farther m 
the work For the same purposes I observe it forms a part 
of the paint used on wood and iron work in the open air, 

(rat, as U appears to me, most improperly For 1 have re* in dnadvao* 

marked 
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markod that on rubbiDg wood pamted white, and long ex« 
posed to the weather, the white lead haa coine off m a drj 
powder like whiting, as if the fehccic which glued it to the 
wood hod beea decomposed and lo^t, leaxing only the pig¬ 
ment behind And I hase been much inclined to snspect, 
that this has arisen fiom the oil haring been too much 
opened^ as the workmen cull li, or having its tlncdcneas and 
ienaciiy too much diminibhcd by a suporabundanco of the 
oil of turpentine In this state it nia>, in ranous ways, 
be more readJy acted on by wator and air \N e knou , that 
the properties of what are called unctuous or fat oils are 
much changed by the admixture of the volatile or cbiGiitul 
oils On this principle we succeed m getting grease out of 
woolhfi cloths by oil of turpentine, but whcthei the same 
change IS produced on the drying oils, i h tie not learned 
It appears, then, that these dr)ing oils oitlier by them* 
scUiS, or boiled with metallic oxides, will form a vainish 
on wood, but it may bi questioiud how fai the colouring 
nuKcrs, with which the> are usiiall) injvcd, coutiibiite to 
meleasi th(tr prcsirvative powci I do not buwovei, deny, 
llidt they may be semceable m this and other new s 1 hey 
might be biipposid to enable the oil to 1 ly tirmci hold, as it 
w<r<, on tile wood, aud ihev niav seire to luercase tho 
flinkniss of the defuiMvc covering Tho first of these 
points is of soun unporiaiice, for we obsirvc that the paint 
on stiect doors, whicli is become thick by frequent iticrus- 
tdtion, IS apt, fium the strong inllutneo of thesiimmu*» 
sun, 10 separiie from thi {folisbcil wood beneath, and rise 
111 large blisters, probabi} m constqiiencc of a greater exm 
pansioii 111 the <rust itsUl thau in the subjacint wood 
Ihrt, thirifon, the colounng nutter of the paint f«iils to 
prodiTce the desired efleet, and as to th< second end, or 
that of lucrcasiog the thickness of the covering, that may, 
probably, be much more eflectually accomplished than by 
th< UK re addition of pigments, some of which are capable 
of chemical decomposition, and all are costly This pur« 
pose «Ln ingenious artist has of lat» attempted to answer, by 
rccomiuending an admixture of road-dust, and for that and 
other means ot reducing the price of paints, has obtained 

a premiuia 
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a premium from the London Soaoty of Arts* Harrerer jost 
the g;eiteral principle in this case may be, the application is 
somenbat unphilosophical, unless it shall be found, which 
will scarcely be admitted, that dxnt of every chemical and 
mechanical quality will equally or sufEcivady answer the in* 
tended purpose 

Some material of this kind, selected with greater pre* Perlnpv nno 
ri&ion, may however undoubtedly be useful, and none I 
think promises more fairly than siliceous or ihnty sand, 
which, so far as we knon, is absoluKty indestructible, and 
which in^y bo easily procured from the ^e'l^sliori, and fiom 
the currents of the dear rivbrs and loads in Berkshire and 
other counties abounding with siliceous Uoiiei Sand from 
thescamu^t first be cUared from all ^line impregnations 
b> washing m several waters, and any Mind may b< ob» 
tamed of the fineness desired, by mixing it with water in a 
tub, and after having stirred the whole well togitlicr, 
pouring oiit, in a longer or shorter lime, the muddy nater, 
from which the saiui will settle by its own graiity, m a stale 
fit for use when dried 

More than thirty y ears ago this subject presi nted itself to W urr sUoat 
iny mind, on seeing some watcr*shoots, which hod bten 
pitched and painted in the couimon way, taken down in a 
state of complete rotteiinc^d 1 had rcarl that charcoal, biu 
ned m Ihi moist earth, had come down to ns perfectly 
sound from the Unics of the Homans, ind that po&ts long 
withstood tlu Mame tnoisfure, if the part intended to he put 
into the ground was charred all round (o a certain cUpth 
Impressed with these fat^U, i diUrmined to try an arti-C'ltcicd wuli 
filial coat of cJiarcoal, and when new witer shoots were 
constructid, I&tiongly and caiefollv nibbed them wttli a cU»rcoa? 
coat of drying oil, which I immediately dredged all over 
with a thick layer of charcoal finely powdircd, and con« 
tamed m a muslm bag After two or three days., when the 
oil was thoroughly dried, and firmly r< tamed the greatobt 
part of the charcoal, 1 broshed off what was loose, and 
over that which adhered I applied a coat of common 
coloured paint, and a few days after, second 1 he 

• See Journal, \ ol XIV p 258 
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trhok hec-iQic a firm and solid crust, after winch ihe shoofv 
wore pul into thur places, and boin]v examined manj ^ears 
afterwaid, appeared perfectly sound Any other colour 
would piobdhly liare succeeded equally well with tliat 
which I imploded I do not think that lamp black, which 
IS a pure species of charcoal, would have answered the 
purpose of forminf a tliick difensivcf covering so well as the 
grosser charcoal which I used But whatever sort of char* 
coal IS cmplo)cd, it ought utlicr to be fresh made, or heated 
again in close vessels, so as to expel the water which it 
greedily atdaets from Lite air 

Id ail (omposjtions formed from drying vegetable oils 
the re is thi:» e)b|ection, that however well they may answer 
the end proposed, they are too dear fur that great con* 
sumptiuu, which is usually required for outside work For 
thib and other reasotis, various other substances have been 
employed for the same purpose 

Of these the most common is pitch, which is well known 
to bo the rcbmoni matter melted by heat out of the pine 
tube of trees sn form of tar, and afterward hardened by 
evaporation It is applied hot, and when cold, makes a 
moderately hard varunh It docs not however appear, in 
fart, to answer the purpose so will as might have been ex* 
pcctcd The sun at first raclti it, so that it runs off in 
drops, or adheres to every thing which touches it, and the 


united inducncc of air and water seems to make it brittle 
and powdery like resin Expenence Uicrefore shows it to 
be of little value Neither is it probable that its powers 
would bi much improved by adnnxtifre with charcoal, sand, 


or other bimilar substances Many members of this So* 
eioly may recollect its application twenty years ago on the 
tcd*dcal shingled roofs of part of our market In this 
lahcitwas used hot, mixed with Spanish brown, and har¬ 
dened by sand sifted over it with a sieve, notwithstanding 
wlucli It seems Co have left the wood like the unmix^d 
pitch, and, though frequently renewed, has not prevented 
the nccesbity of vanons repairs within these last five years 
The onginai boards are now every where more or less In a 
state of decay 


n’ht 
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The bituminous substance meltt4 by heat ot^t of coal, Coal Ur 
and commonly called coal ta^, has been strongly rccani« 
mended for this purpose by ih^t ingenious philosopher 
Lord Dundonald I hare tried it largely and unsuccess* 
full), though perhaps nut faiily , for the workman whom 
I employed, in order to make it work more easily, added 
to it oil of turpentine, which certainly di)nini«hul its du¬ 
rability by rendering it more nusublc with water I am 
howerer inclined to UUioc, that no substanu of thib kind, 
used b) itself, will become sudiaenlly dry and hard lo resist 
the influence of the ncathir 

As animal oiU are considerably cheaper than tliose ex- AnunsT oU« 
pressed from rcgctablcs, attempts hare been made to com- 
mmucate to them a dr)iag quality Tins has been cflccted 
by fli.boUing in them while hot \anous substances capable 
of being mclud, m such a portion that the whole mass 
would b(Coinc dry and haid when cold Bees' wax, resin, 
and brimstone are found to have this property Some of 
them, whin united with dr)ing oil, have long been em- 
pto)rd for making boots and ^^hocs water-proof, or im- 
perrioub to moistuie* But they will also succeed when 
mixed w ith train oil, which is obtained from the blubber of 
the whale In the second volume of the Memoirs of this 
Society, printed in the )r4r 178d, there is the following 
receipt Melt twelve ounces of resin m an iron pot or Composition el 
kittle> add three gallons of tram oil and three or 
rolls of brimstone, and when the resin and brioutone are 
melted and become thin, add as much Spanish brown, or 
red or yellow ochre, oi^any < olour you want, first ground 
fine with some of the oil, as will give the whole as deep a 

* For thib purpose there n the following receipt by Mr Barker Old receipt for 
m Su* John ilawkinsV edition of tliat entertaining work, Isaac or^ei 
W altonS complete \ng^er 4th edition, page 25^1 Take a pint 
of linseed oil, with half a pound of mutton suet, six or eighi 
ounces of bees’ w^x, and half a penn)worth of resin Bod all this 
m a pipkm together, bO id it cool till it be milk wirm Then take 
a little hait^bnish, and lii) it on )our new boots, but it» best that 
tlm atutr be laid on before the boot tnaker makes the boots, then 
brush (hem ooee over (with it) after the) como from him As for 
old boots, you nuiit Jay it on when jour boots be dry ^ 
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shade a« you iile Then lay it on with a brush as hot and 
thin as yoQ can Some days after the first coat ii dncd> 
giTe it a second It wiU presenre plank for ages, and 
keep the weather from driring through bricks work 
Page 114 

This composition Ftried about eighteen years ago on 
some flm paling, nubstituting for the colouring matter one 
or two coaU of common white paint for the sake of the 
appearance This paling appears to me to be m erery 
part of it, which was so entered, as sound as when it was 
first put up 

As compositions of the resinous kind are apt to crack 
and becomi^ powdery, like the taraish of carnages, by ex* 
posiire to weather, it is not improbable, that tins eflcct may 
be in some measure counteracted by the mixture of a small 
proportion of bcc$* wax Such a compound I have used, 
but in the quantity of eight ounces to the gallon found it 
too slow in drying, and capable of being easily scraped ofi 
with the nail Wax is also at this Ume xery scarce and 
dear* 

AU the substances contained in these mixtures arc ca¬ 
pable of perfect incorpoiation with each other by heat, and 
when separately exposed, are with great difiicutty acted on 
by water or air in any heat which occurs in our climate 
They should bo applied hot with a common paintirS brush 
on (he Wood which is previously >ery dry, so is to bink 
deeply into its pons, and though at first they arc. appa¬ 
rently somewhat gteasy when cold, yet after some days 
they make a firm yanmh, which doob not come olf on rub¬ 
bing When It IS required to give beauty to the work, co- 
lounag mathrs nuy uther be addl'd to the mixture, or af¬ 
terward applied OTtr it in form of common paint Two 

% 

* For the mfomiatioti of those wlio may he inchued to make a 
trial <if these compositions, f have inquired the wholesale pnccs of 
iht diiTcrmt logreHKfita of Mev^ Ci%e and Co Bristol, fWwt 
when (leom, ih at they aie vuv*Auctuating, train oil being from 

Jd to^’s 2d pL« gallon, ic:»m from l 2 io 2 \ abillmgs pcrcwt , 
roll bllm^(one from 34 to 38 shillings per cwt , and bees* wax from 
3d 3d hi 3s od p* r lb , tin lowest of these prices being about 
what these aiiiclet at picseut bear 
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eoab of tho composition should always be given, and m 
a!] compound machineiy, the separate parts should bo so 
Tarnished before they are put together, after which it will 
be prudent to gife a third coating to the joints, or to any 
other part which is peculiarly exposed to the action of moi. 
aturc, such as watcr»shoots, tlood^^tes, the beds of carts, 
the tops of posts and rails, and all timber which is near or 
within the ground VMh coat should be dry before the 
parts arc joined, or the last coat applied 

These composibons are equally efficacious in keeping Uwr>uid pro- 


iron from decay by rusting They might also be very ad* 
vantage oust} employed in rendering water*tig)it the plaster, 


iffvt iTvri, ftnd 

rendu siches 
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which is used to case the outMde of the arches of vaults 


unsheltered by roofs, provided the mortar were made per* 
fectly dry, and the covenog of the arch brought up to an 
angle, instead of making it follow the form of the arch its 


an clipsc or tJic segment of a circle 

It is necessary to mention, that compositions made of CsutMo* 
bot oil should for the sake of security be heated in meiallie 
or glazed earthen vessels in the open air For whenever 
Oil 1 $ brought to the boiling point, or 600^ of Fahren* 
belt’s tliermometcr, the vapour immediately catches hre, 
although not in contact with any flame, and though a 
lower degree of temperature than that of boding should be 
used in this process, it is not always practicable either fz^ 
actly to regulate the heat, or to prevent the overflowsog of 
the matcriah, in either of which cues, were the melting 
performed in a house, the most fatal acadeats might 


follow 


The following is the proportion of the above ingre* 
dients, and the mode of mixing tbfm, whuh I should re* 
commend 


Take 12 ounces of resin, and 8 ounces of roil brim* Mode of mole- 
stone, each coarsely powdered, Skd i gallons of 
Heat them slowly, gradually adding 4 ounces of bee6*»wax, 
cut into small bits Frcqaently stir the liquor, which, as soon 
as the solid ingredieaU are dissolved, will be fit for nse^ 

What remains unused will become tobd on cooling, and 


may be remelted on subsequent occasions 

Voih XIX««»SvFFaBMsax Z 




4K THE itK^jrr iv imkt* 




rb&rcoai pow- If Uto additun of diArooal powder or sikcooua mii4 

to the durability of drying oil, it caay pro* 
bably hare a sumlar effect on this compositiou, bat whe« 
ther it may be best to mix them with the ingredient!, or 
apply them afterward, 1 cannot from experience tell In 
the latter cue, the powder shoald be sifted on, while the 
first coat of the compbsiUoii is etill hot, and, after some 
days, when that is dr^, should hare a brush gently passed 
orer it, in order to rcmorc all the particles which do not 
adhere, after which other coats of iht composition may be 
applied, as before directed 

This IS all which occurs to me aa to the mode of pre« 
eerriDg wood when cxjiosed to the weather* 

(To Ae condtided tn our next J 
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The opinion 1 gave lo the Bath Society’s Papon, 
Vol X, p 4t, that the wheat blight is fiplartty and not 
an msect, is now fully confirmed by the microscopical ob« 
scrTatioiis of that able naturalist, Sir Joseph Banhs, who, 
in h» treatise on the eabject, has given magnified repre« 
aentations of the plant, la which its form and fructifioatiua 
are so coiisplcuons, that no one can doubt the fact 

Sir Joseph also describes the manner id which the mu 
nnie seeds of this plant (which are as light as air) are car¬ 
ried by the wind, and lodged on the growing stalks of 
wheat, where they take root and vegetate, and, like all 
other parasitical plants, rob the plant to which they at« 
tach of Its nourishment to support thmnielvei The eU 
feet IS too well known The rapidity with which these 
minute plants vegetate, and the destruction they make in a 
crop of wheat, of which the ears only a few days before 


• From die Batli Soaety’s Papers^ Vol XI, p 111 

t See Philof Joumdi, Vot X, p. S2i, and PUteilX, X 

appeared 
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&pp6ar6d full afid hetTj and naarlj fit for Ao ucklei can 
scarcely be beliered by those who have not obieired if, and 
is astonishing eren to those vrbo hare watched its progress 
It seems to prodnce soroethtng more than a mere cessation 
of growth III action tf like that of pouon* It absorbs 
ihefitnna or floor of the fairest and plumpest grain, and 
reduces it to a mere shell of bran * 

But although the uatore of this disease u sow so well Hemedy Ad- 
known, the remedy is not so easily found With all 
deference to the great abilities of Sir Joseph Banks, 1 am 
not so sanguine as to cupect, (hat it can be eradicated by 
pulling up the diseased plants or etea, if it were practi* 
cable, by burning all the straw of every blighted crop 
The seeds of this destructire plant arc too minute and 
abundant, and capable of being wafted to too great a dis» 
tanco, to be totally destroyed A single acre of blighted 
wheat will produce seed enough to supply a whole district , 
and indeed it is too well knoao to botanists, that the plant ThepUnt net 
grows and flourishes on many ofAer plarti beude wheat 
And were there but a single piece of wheat in a country 
where none had grown before, the enemy would be ready 
for the attack, whenever Acre was npredupoetng cause in Fredisponng 
the wheat crop to reccii-e it 

It IS probably not within the power of man to prevent, 
the ravages of this destructive, Aough minute 
enemy to agriculture, but it may yet be m his power to 
reduce Acm m a considerable degree, by ascertainiog and 
obviating the causes which pecuharljf di^$c end prepare 
the wheat ^ant tor its atAcks These may be summed up Thu dcbilit> 
iQ one word, vir weaknes$^ or debthtjf 

The class of plants called by botanists mosses and lichens Mosses and U- 
arc the insects oj the testable kingdomy created to pre^ on „ 

aeakplantsy as the insects of (he ammal kingdomy are to sects 
pfcy on tceak ammttls In boA msAnccs, the juices by 
being weakened and deprived of Aeir acridity become tketr 
proper food The rented must be to restore to Ae object 
its natural health and vt^odr 

To apply this argument to wheat, and to show the cause i 
which render it unproductive, it will he Mccssary to con» 
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sider the nature of the plaotf and the kind of eult|?atioQ 
which usuaHj renders it productive 

It IS well known, tliat nature has furnished thr wheat 
plant with a double act of roots, so contrived, that the first 
may be deep enough to enable it to stand Uie seventy of the 
winter, and the second so shallow as to admit the genial 
inHuincc of the spring It first shoots down a per|>en- 
dicuLii tap-rooty which biipporls (lu plant and keeps it 
&tia<fy during the winter, and in the spring it tillers out a 
fiumber of corona/ &Aoo/s, oacA of which has lU ownptoper 
rooty and produces ib oirn eat , though still adhering to 
and dependent on each other for mutual support, and when 
that opeiation is complete, the wmtci root t>ecomes utclas 
and <be\ 

If thib winter root be imperfect, the bide shoots which 
arc to produce the crop will also be so A strong solid 
/ooC/ie/dfor the tap«root is thiiefurc ncccssai> for wheat, 
and the more complete the winter root is, befou the spring 
tillering takes place, the more perfect wiU bo the crop If 
the fonnation of Uie young plauU be unequal, so will be 
the ripening of the crop, and if the ripe ears on one part 
gf the plant arc waiting for the green ones ou the other, Uip 
blight generally ittacks the eiop 

A ihtt crop of wheat, and olaic rijKiu/i^ crop, (and a 
thin crop is usually a iaU ripeumg one,) are Uic ptcuhar 
ptijf of the and these are generally pruduicd either 

by sowing laud with wheat, which is uniiL fpr wheat, or in 
an improper state of cultivation, or by sowing it iii an im¬ 
proper season lit Jtncy fifty cause u/tuk fends tv ucoAc^ 
the planty uill prednpo^e tt to receive tin blight 

1 he causes which tend to weaken the wheat plant are 
many, but the follow mg aie the most obvious 

Sow ing w heat oq land that has been so w orn out by 
cropping, as to hart lost ihet tenacity and cohcsioriy which 
nre so necessary to a wheat crop, and which even dung, 
uitkout testy will not restore 

%dlp Sowing the land in a light loose state, whereby the 
wheat plant roots too near the surface, and is liable to be 
injured by the winter*! frost, and to have its roots laid 
baro by the wind 
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9dly So«m^ wheat (oo late m the autumn, (which n 
too common,) osperially in poor laud and cxpbscd 4)tua« 
tjons, where the roots bare not time to establish them- 
selns before the winter cornea oA, vegctatioa is foUlly 
at a stand 

Now as these causes hare, in ^nscqucncc of tho ad- Pmbibiy m 
ranee in the puce of wheat, occurred more frequently of 
lati yeaiB thin forme I ly, it is piobabit that ihe assertion 
that the LJjght on whett has inrrcasid of late }cars** 
may bt true hor, 

}si It his not btin iincammon to sow land with wheatFrom «nwjn^ 
every ir, instead of esuj fouith or fifth 

the land, in the inUiim, has bein under crops, the rcry 
nature of whi<h is to nuke land IiKht, and no f illow year 
haiing hten allowul to get it dose again, the crop% 
though abundant m straw, ha^c not had strength enough to 
support them till harvest, and have been latd bjf the ratnf^ 
and thereby bocoim i pny to the blight 
2rf It has been aery much the practice of late years to or 
sow wheat after futnipyj and rerv dean ciops have been 
produced therrby But this system is wioiig the tur¬ 
nips are eatiii before they are wanted, and the wheat is 
sown a month too late, and being necessarily laic nyic, is 
often attacked by the blight 

3d It has been also a ficquuit practice to sow wheal or aft poi«- 
after potatoes, and this system is still worse the land is * 
jciidercd too light wbiat, and the seed time is much too 
late, unless it be in deep neh land, where tho wheat plants 
Will grow during the whole of the winter 

4th And even the practice of sowing tJtcai after rfojcr «ome 
has been earned to too great an extent on light land, closer 

cially where the land is nearly tired of clover It en¬ 
courages tho dug^ and the rei/o-irorei, which destroy a 
considerable part of the wheat plants, leaving the residue a 
tkvi unequal crop^ which the blight seldom fails to attack, 
and frequently to rum 

To sum up tho whole ~Tf it can be proved, (and everyGantul direc 
man who fi a farmer must have observed it,) that all 
crept of wheat, and particularly all Jaie^rtpe cropt, aro 
peculiarly subject to blight, it should be the great object 

of 
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Gf mry farmer to iow such land, 4ZAd onfy, to whiat, 
as u fit fof wheat, to get it m order earlji m the summer, 
that it nay be clou and ^firm before sowing, to sow as earl^ 
as the state of the weather will permit, *parlicu]arly id cold 
soils or exposed situations, and to sow ihofe kinds of wheats 
wliirh are disposed to ripen early, (a circum'itajire much 
more attended to in Scotland than m England») but above 
all, not to wear out his land by cropping it oftener mih 
wheat than its nature will bear , alwa) s considering, that 
It IS not the number of acres soieny b it the numbtr of 
bushels pi odueedy that will enrich ihc farmer , or siippljf the 
mar/ et 

Wlitn I assert that weak crops arc the most susceptible 
of blight, I do not alfogecbcr mean such crops as are weak 
in eomequenre of a watU of manmcy but such a^ grow on 
land which has been made so light by repeated culture, that 
the plants cannotg(t firm foothoUy ihi great deuderatum^ 
in fact the *tne qud non of a good whitt crop, and ma. 
mire, particularly horsc*diiiig, instead of remedying this 
defect, only adds to the ctiI In this instance, the remark 
which has been often made, that the highest manured crops 
are the most susceptible of blight, is perfectly consonant 
with my obserratioD For the same rc«ison, these crops 
arc apt to fall before they are npe, and m that situation if 
there be any blight in the air, they are sure to be infected 
with it, because the snu cannot dry them, and the circular 
tion of the sap is impeded by the bruising of the straw 

It wis will ob^rred m One of the Agricultural Re. 
ports, that 1 ind may be made so diunk with dung, that 
a wheat crop cannot stand upon it and I will defy any 
man to gti a good yttldiu^ crop of wheat in a highly^ma* 
nured garden lie may, and probably wilJ, get a good 
crap of straw 

Mr A Young is right, in aajmg m his Annals, that 
on h/^h land, not of the bi^t qualifyy wheat is seldom 
bhi^htHi The. reason is, tliat such land is not made too 
loo L b/ culKire ind manure, and the straw stands upright 
and exposed to the sun and wind I had a very striking in* 
stance of this on the Marquis of Bath’s land, under my 
care« a few y^ars ago 1 had (iloDgh^d up twenty acres of 

furze* 
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fnRe^Und in the autamoi with intent to sow it to wheat tnre and ma¬ 
lt was run Inck in the ipruig> and crobs*plou§hcd early 
the summer, so as to be quite close and firm before wheat 
sowing f but haviDg occasion to plant two acres of po» 
tatocs, I took part of this land god manured it well with 
rotten dung, and planted the potatoes therein They were 
ripeeaily, and when dug, the two acres were sown with 
wheat ( oil the same day, the rest of the piece, which had 
Hot been dunged at all, was sown The wheat on tlie two 
acres was much the proudest duiing the winter, and tho 
best crop when it came into ear, but when it was just ripe, 

(which was Un days after the otlar |>art,) the blight struck 
It, and It was as black as a coal, while the rest was as 
bright as silrer lu fact the two acres wore scarcely worth 
reaping 

Agdui, with respect to laie^rtpentng crops bung subject Ripen mg a re 

to the blight, I am of opinion, that the act of ripening 

wheat and all annual graxninifcrous plants is not so much 

an effort of nature, as a cessai$on of tuUitre^t effotit, and 

tJiat no crop of gram ran bo a good one, unless the whole 

ripens together, and jf by any cause, particularly by the 

seed being sown too thin, or by a partial failure of the 

plants from a severe winter, the plant is forming new 

roots, or one part of it is doing so, while the other is or 

ought to be ripening its seed, the straw keeps green and 

moist, instead of turning yellow and dry, and the blight is 

sure to take it And this has brought drilling into di^. Circum^tarec^ 

tofuling to 
bung Hi lling 

crop has been sown too thin, or the hoc has been used too uug durcpuir 
late 

* I ha>e justbecn awitncH to the thresbioga piece of diilW 
wheat, wluch was injured by harrowing in grass seeds m April the 
harrowing made the wheat too thin, and caused it to throw out new 
shoots, it kept growing while it ought to have been npcning, it of 
course took the blight, and though the can were sit inches long, 
the produce weighed only 40ib per bushel* 


grace more than all other causes, particularly when the 
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^fuwer to Remarks on a Pamphlefy laUly publuked bg 
the Rev 1 Viwce, respecting the Cau^e of GtavUaUom 
In a leltei ftom the Author 

To Mp NICHOLSON 


Objcri Mr 
Vkri<^ b piin 
plikt 


ObstixntfOH* on the Cnute of Giavifaiton having 
been attatked m tJu laU number of your Juitntal) by a 
person < ilUng himbclf Dgttseusy you will, 1 trust, do me 
I ho jiisbcc to admit my answer in the next 

What I proposed to establish was, that the fluid as^ 
Slimed by StrJ ^ti^ion as the cause of gravitation can* 
not produce a foice to impel i body towards the sun, which 

shill sary as ~ Ibepnucipal objection is to the 18th 


1 he ptincipal 
objection 
foLindtd on a 
niAUke 


arbfU, 111 which it ts said, hcncc, according to the fore* 
going itisoRing, taking only the two brst tirras of the 
Series, &.C Kc** in tlii foregoing reasoning wt took O"* 
for the densitj of the mcdiom, and then tho foicc was re* 
pri^intid by the suoi of ihi alternate ttrms of the Ihnomial 
thturem, in this pirtirnUr cast, therefore, we take the 
two first Itrms onh, is here proposed But m the pro* 
sent arlult ivc rtpicsi ited the density by Pcr?^ 
Jl 0^4*9 mIiicIi terms gnes a serits fortlieforci, 

sitnilar to tlut stall d abovt, here, therefore, according 
to the same proceeding, we take (ht tn o first terms of each 
of thisc serub Thib muyt bt (bt mtauiiig of the words, 
faking oiilj the two lirbt Urms of the suits,for they 
mustrotdii, either the two first Kims of each of the series 
composing the whole foice, or tiu tuo fiist terms of the 
Whole considered as one siius Hut the litter mcauiug 
would have cntin ly c\(lulled ill the other sems for the 
force^ TTisiug from the guieral hw of density Pa«4-Q a? 

a r-|-, contiuuid to an indi/tmte number of terms, 
viid which It was the declared niUfitioii of thi pro post tiou 
to take in, and hire confiuid th< force to th>o terms onlj, 

It wouTjl, therefort, have betn totally lU* 
fconiistcnt wiUi the Urms of thi proposition, to have taken 

tbo 
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the words in the latter sense, as it wonld hare destroyed it 

a general proposition here proposed for inTesbgation^ 
and reduced it to a parUcular case Besides, the two first 
terms of the whole as forming one senes would not hare 
had a meaning > for wc might write down all the 

first terms of each senes, and then all the second term«, in 
their order or, we might write down the first and second 
tirms of the first senes, «ind then the first and second terms 
of the second scries, and so on As the terms of each 
aeries are the alternate terms of the binomial theorem, 
tho first terms only of the first three senes were put down, 
with Ac showing that the other terms were to be under* 

^t<iod Two terms only of eich series were proposed to 
lie taken, to show, eren upon that supposition, that as 
iliiTercnt powers of a must then enter into tho two first 
terms of each senes Jho whole could not constitute a 

quantity which should rar> as ^ But Mr D seems to hare 

paid no attention to tho words, taking only the two firbt 
terms of the stries,** nor to bare con^dereJ that the word 
s€rK> 1 ^ used m both number^, and hence, instead of 
taking the first and second terms of each senes, lie has 
taken the first terms of the two first senes, leading out the 
second terms which it was pioposed to take in, and thus 
(to use his own expression) committed so palpable a 
blunder,as totally to do awa> the whole force of his ^ 
ob|(ction 

Oat Mr D goes on thus on this point the professor*^ Another mi» 
whole dimunstration rests” This is another most 

OUI 

fortunate mistake, and contains a further proof, how little 
Mr D attended to the subject What is here assumed, is 
only a rery near approximation to the force, but still suf* 
ficicnt for our purpose, the correct law of the force is 
obtained by taking m all the terms of each of the series, 
instead of the two first only And the proof of my pro* 
position further rests upon tins, that the density of the 
planet enters into the expression for the force, on which 
account it was not necessary for me to hare gone any fur* 
ther 111 the investigation than the 13th Irticle, bore 1 hare 
fully ebUbluhcd my proponUoo* but tha subject being 

new, 
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ntWf lod of o. carioot Dotnre, I was indncod to coostdcr 
it o little f'urther 

The ohiechoit If) howATer, Mr ITs objection bod been well founded) 
^itist'thc^]>ro proved nothing egaiuet my propOBition, os 

posuiuu bi^ own conclttiion shows, that the force does not wy as 

the density e entering into the expression for the forcc< 


Upon bis own Msnmption) taking in all the terms of the 
seneS) the force will be roprosented under this fora, 


4 + 


1 + 2 , 


dec and can tins vary as 


even 


m* O' 

omitting e ’ 

Fsrther examj^ there is another ground upon which wc may examine 

SljMUon*''* the objeetton The quantity Pa^^Q,a9 +Ra^ &c 

representin;; the density of the fiuid, must always be 
poiUu^, hence P, Q, K, ^c 0 I) 9 , kc arc under certain 
rcstrirtiom) such as to make the above quantity positive 
for every value of a Now we must have some standard for 
our qu in titles Let, therefore) the sun’s radius^I, the den^ 
siiy of the fluid at the sun’s sorface::^ 1 Now according to 
Sir J Newtoh*t hypothesis, the flnid pervades the sun, 
causing thereby the graviUHon within as well as without 
* the tun Also, a vanes fiom c to infinity Now ac> 
cording to Mr D’s assumption of Q, m, 7 , the density of 

the fluid IS represented by P** ^, when) tliercfoic, by di« 


The second 
obiectioQ anr 
sTrered 


minubiog o, hcconits greater than P, tht density of the 
fluid becomes mgafnt^ that is, there is no fluid, and con* 


Q 

sequcntly no gravitation Make P — 


From the centre of the sun, therefore, to this distance, 
there is no itoid heuce, according to Mr ITs assumption, 
part of the sun is not endued with graritatiun’ he has 
therefore made an illegal assumption of tht quantities Q, 
m, what then becomes of his objection^ 

But he has brought forward another objection He 
says, I ought to haye used Sm, Sg, for 2 in, 3g, this, he 
assorts would have bean tho case, f/ I had esUaaiod the 

dcBSitv 
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itnMhy of the fluid u did, that i 8 ,|f )7 the quantiij 

of matter in a guen cubical space True, bul the nature 
of my proposition neceeurity obliged me to measure the 
density by the quantity of matttr on a given planer my 
d ni, 2 q, arc therefore perfectly correct, and thu is no 
new use of the ttrm density, it it to used when we say the 
dcnsiQ' of light* heat, &t tines tnierscly as the square of 
thi, distunrc With so little attention did Mr D ckamino 
jny inTe&iigation, as not to see, th it I was undtr the ae-» 
cessity of so estimating U on the ground I took, for he im. 
putes it to a mistaki, that I did not estimate it as NciSion 
did Is not this a << pilpablo blumlor 

From an attentive comideratioa of what is advancul by The nbnemr 
Mr D, lam clearly of opinion, that be did not read the|^ht wbortiftlv 
whole of the etsav, so as to comprebond the true groundsmvesU}’ nun 
upon which the trudi of my proposition rests lie sums 
only to have looked amongst (ho ctpre^sioni, to set, if by 
ossiiuimg particular vaiucs of the qu iititics, he could not 
prove against the proposition, imagining that such values 
were unbrnUed, and altogether misundorstindiiig the sub* 
jict If 1 am wrong in this conjecture, his mistakes must 
have arisen from his not hasin^ mathematical knowledge 
sufficient to comprehend the investigation 

The truth of ut} pruposiUou ruts upon two independent 
circumstances^that the density e of the planet enters mto 
the law of force, and that by taking in oil the terms of the 
sents expressing the force, it is impossible to make the fotce 

vary as ~y cvea omittiug e What thou becomes of Mr. 

I}*s vannting assertion, on this point the Profusor*s 
whole demonstration rests ** From the scientific knowledge 


displayed by Mr D m his ausmadversions on my essay, wo 
are jiisUfiedin applying to himself his own words, muia^ 
/a mutandis, the errours in the works of Dy bscus afford 
no very flattering specimen of the nutbcmaiical abilities of 
this country ** ^ 


He further objects thus what be says respecting the W) ar wn u d 
interference of the ethereal atinosphere of the different 
planets is totally foreign to the quesdofi ** Not totally the pUMti an 
fuieign, for it in»k«s dtroctly a^aiort ek* MiitflUB <d luch 


au exulcrce 
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in atmosphere^o far as wc hire any cxpertencc of e1as(i<^ 
fluids 

Mr D IS Tcry angry with thr ReTiewer^, that they were 
not 60 quick-sighted himself^ in discorcrmg the faults 
10 my essay, what has here hern said may, peril ips, tend 
a httle to explain the reason 

The Information^ that ray paper might probably not be 
printed, came from the Secretary, Dr Gfcy, this Mr D 
acknowledges was not prudent conduct But 1 conccire 
myself to hare been also very uncivilly treated on this 
acconnt, that the Secretary, whose dut> it was to have in¬ 
formed me how my paper was disposed of, uncr coin* 
luunicatcd to me the toformahon Having had occasion to 
mention d'lr / Pnn<£r, and not having been 4 m ire of any 
cirrumstanres, which ought to have prevented me from 
stating my opinion of his character, I thought it proper to 
pay him a mark of respect, justly due la his memory 

I am, Sir, 

Your obedient Servant, 


CantbndgCy 
April 6thy 1808 
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Obsrrvaiiojis on the Slructuie of the dt/fiicnt Coiif/er, 
consulute the Slofuuck of ike fVkalcy compared iLZtk 
Iho^c of rtimtnaUag Aminal^y xerfh a Vttta to a^atarn 
tko SiluattoH of the digestive Otgan By L>Eii\nD 
Home, E^q F R S * 


Tin: 


[« following observations are m some measure a con* 
tmuation of those upon the &tomachs of rum mating anim.iU 
contained in a former paper They are intendid to bhow 
that the stomach of the whale forms a Imk tn the gradatiou 
toward the stomachy of truly carnivorous animois 


* Abndged from the Philoii Train for 1807> Part I, p 03 

ihe 
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The nuTnhcr of cavities constitatiag the stomacli are not^mmachsoftha 
the same in all animals of the whale tribe* In the com*. 
mon porpoibc, grampus^ and piked whale, the number i» 
the same as m the bottle -nusc porpoise , but in the bottle* 
nose whale of Dale there are two more cavities This to* 
nation is however hy do mcaiiB ma^rial^ since the general 
structure of the stomach is the same 

In all of the whale tribe there is one cavity lined with a First csvnr 
cuticle, as in the bullock and camel 

In all of them there is a second cavi^ made up of a very Second cstiir 
glandular structure In the porpoise, grampni, and large 
bottlc«no»c whale this structure resembles that which u 
above described In the piked whale the rugm are loDgi* 
tudmal and deep, but in some places united by cross bands ^ 
and as the ptked whale has whalebone teeth, the great 
whalebone whale will probibly, from the analogy of its 
ticth, resemble it in the structure of its stomach 

7 Ik thud cavity in ill of them u very small, and bears Third csvitf 
a strong resemblance to the third cavi^ m the cameFs 
stomach, its use, therefore, iv prob\bly the same 

The fourth stomach m all of them has a smooth mternal Fourth cavitf 
surface, with the orihccs of glands opening into its cavit} 
ill the boUlc*noso w h Ui of Dale the two additional cavities 
have the same internal structure, and therefore must have 
the same general use, with a greater extension of surface, 
and the subdivuigns will make the food past more slowly 
into the intestine 

The first stomach of the whale is not only a reservoir, Office of the 
but the food undergoes a considerable change in it The sicnjulu 
flesh IB entire] y separated from the bones in this cavity, 
which proves that the secretion from the glandular part has 
a solvent power This was found to be the case in the 
bottlc*iiose porpoise and Urge bottle^nose whale In both 
of them several handfuls of bones were found in the first 
Stomach, without the smallest remains of the fish, to whicli 
they belonged The soft parts only can be conveyed into 
the second and third stointchs, the orifices being too ffmall 
to admit the bones to pass 

The bones must therefore be rednaed to a jdly in the 
^rst itomach, and although the procMi, by which this is 

effected, 
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effected, htifyg slower than that, Mhieh separates the 
IS the reason of their being fo&ndio such qnaDtifj in tbe 
cavity, tlie Dicans by which it 15 performed are probably 
tbt same 

Ihi second caviiy was supposed by Mr Hunter to bo 
the tiue digesting stomach, in which the food becomes 
chyle, and die use of &e third and fourth be looked upon 
os Uot exactly aacriiaincd* 

Upon whit ground Mr Hunter was led to draw this coa« 
dnbioh cannot now be ascertained, and, such is my respert 
for hiS opinion, that nothing but the following observa. 
tiOBS, supported by facts, could lead me to form a different 
one In considering this subject, it struck me that the 
second stomach could not be that, in which chyle is form, 
ed, since Aat process hating been completed, any other 
cavities wordd be superlluoiis The last cavity in all 
stomachs is (hat, in which the process must he brought to 
perfection and therefore (ht most essential change, which 
the food undergoes, or that by which it is formed into 
chyle, should be performed in that cavity Sitrtoying the 
ditferont cavities tn the whale's and ruminating stomachs 
with this impredion on m) mind, and comparing thorn with 
the smgle siomachs of carnivorous animals, it appeared 
that the first point, which required to be ascertained, was, 
which of the caviiicx in these more complex siom'ichs bears 
the grmteit resemblance to the simple one The fourth of 
the whale is ci rtainly more like thi bumao stomach than 
the second or third i thcrcfori concluded, that the fourth, 
both from analogy and situation, is the stomach in which 
thn process is completed and that in this animal, from tJio 
pccaliantits of its ceconomy, and the nature of the food, 
not only a cnticular stomach is necessary, but also two 
glitndul ir ones, m which it undergoes changes preparatory 
to being converted into chyle 

Hiring satisfied myself upon this subject, and having 
conkf trtd the slomacbs of the whale with the fourth of 
the lumel, the roiitrai Uon or partial division of the camel’s 
muU 1 ^ apparent, tliat the lower portion only of that ca« 

** f'tih Obscr\M ons on the Structure and (Fconomv of Whale 
C^ John Hunt>r Philo«*Tram ^ol LXXMI, p 41U ' 

» 
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Tityi which resembtef la ihape aad lateraal appcAruoi 
the huQiaa stomachy is the canty la which chyle m famed^ 
and the upper or plicated portion is only to pri^re ih% 
food, 4md IS therefore analogous to tku sucoad ss tha 
whale 

As the same appearances are net with la the fourth and of the 
stomach of the bullock, as well as in the camel, although 
there u no permanent cootracdoo, or difisioa betweoa 
them, the upper or plicated portion most be ccmsjdered as 
a preparatory organ, and the lower pbrdoii as that, la 
which the formation af chyle is completed This receim 
further confirmation from a more ^ttenUrc examiaalioii ot 
the parts immediately after death, by which it was fonnd, 
that, before the stomach has been disturbed, tharo is as 
evident muscular coatraction between thh plicated tod 
lower portion This appearance was met with sn every 
lustMcc that was exammul, and these warw wot fewer than 
nine or ten Added to this the lower portion, on a moro 
minute inspection, has an appearance somewhat similar to 
the inner membrane of the fauoiaQ stomach and the surface 
of the phem is m many respects diJferont 

l^'roin the facts and oiisurvatioos which have been stated, 
it appears, that, in many animals of the claM mammalia) mmi^r 
the food undergoes dillerent chiogca praparatoiy to Its vU tbs 
besng converted into chyle, mid this last process is efieoted 
by a somewhat ^uniUr sctretioo, since the part of the 
stomach which produces it has in alt of them an evident 
similarity of structure 

The above facts appear to throw some light on the diges¬ 
tion of tlie different kiudb oi food, and open a wide held 
of inquiry into one of the most interesting parts of the 
animal ceconomy, which has been hitherto too much neg¬ 
lected In the p*‘Osent very limited state of our knowledge 
there art many circumbtantes, which cannot be accounted 
for these however wtU be explained, when a further pro¬ 
gress has been made m this mvcstigatiOQ 

It IS obvious, that as the stomachs of carnivorous animals Animal «u 1 h 
are the most simiile, animaJ snbstaoces, on which they 
feed, require a shorter process to conr^rt them lote chyle chyle thin *• 
(h«a regetaUes , bat why the whale tribe^ which lire oa 

luh> 
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ish) fhoa!d lure a more complex stomachy it is not easy 
to explain* since fish are xery readily converted into chyle, 
in the stomachs of ammali of their o^n class, as well as in 
the human stomach, and there is therefore reason to bc« 
liere, that they require as little preparation for that process, 
if not less than animal snbstances 


Kuminstina The fish bones swallowed by the whale tribe being re* 

talncd ID the cuticniar bag, tiU they arc reduced to jelly, 
wiihout injury explains the circumstaoeo of cows, and other ruminating 
fiv^their uimali being able occasionally to Iito on fi^h, (a fact, of 

which there is no doubt, both in the Orkneys and in Ice¬ 


land,) since, if the bones are dissolved m tJie paunch, tho 
other stomachs are m no danger of being injured from the 
animal living on thu kind of food 

Whether thcee cavities, which I have called preparatory 
stomachs, are solely for purposes connected with digestion, 
or arc also in any way connected with the formation of 
secretions peculiar to those animals, cannot be ascertained 
in the present state of our knowledge of digestion 
Anomaly of jhe Oil of the phjseter, which crystallues into sperma- 

eoti, shows some affinity in thu respect to the secretion of 
fat, that becomes suet, which u only net with in rumu 
natjng animals but on the other hand, the oil of tho rcbC 
ct the whale tribe does not form (his substance, more than 
the fat of the hor»e produces tallow These facts may be 
hereafter explained by an examination of the digestivo 
organs of the pbyseter, when an anatomist shall have an 
opportunity of examining them 


VL Oo 
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On Famiy Wine Mahug Bjf W Matthews, Esq • 

To ike Committee of Suptriniendance of tJu: Bath and 

lyi^t oj England Soaetjf 

GFKTLiMEV, 

Having III the tOth rohiroc of the ^oneh’s papers Horn t nndt* 
been indulged with the irisi rtion of a few remarks on tho * 
utility of making familv^ wines from scstril of our garden 
fruits, 1 took the liberty of presenting, at a sibsequcnt 
General Meeting, foi its exatnitiaiion, a simple of such 
wmc iDa<k under my own notice It will bt within the re* 
collection of different gcntlcmoQ, who atlcodu] that mccU 
ing, th*t the wine they tasted wts diimid a very good, 
pleaxanuflaroured, and useful article 1 ho price at which 
It was madcf was considered as small, when compared with 
the uses to which the wine may be applied, cren in genteel forfaimfv use, 
families, where economy is regarded But tlie idea of 
making such an article, m considerable quantities, (espe¬ 
cially in abundant fruit years,) so as to hare (be power of 
furnishing sick and sickly poor persons with such occa-nncl the sicX 
sioual refreshment, could not pass unapproicd The oldest 
wine of this sort which 1 now hare by me, is yet (oo young 
to give proof of that excellence, whieh three or fotir years 
more will give it, but it is now so rich and riluablc, that 
I can haTo no hesitation ibout publishing ihe^ recipe, by 
which it 1 $ made, and encoiinging any of our members fully 
to rely upon it for success Ihe fniirs used were of tho 
different sorts mantinDcd in the recipe, excepting goose* 
berries, and I think nearly of equal quantities, taken out 
of a private garden, where they would otherwise have » 
turned to very little account My friends having fully GodUnc s 
convinced me, that if I gave them white wine equally good 


* Papen of the Bath and^West of England Societ}, vol Xl, 

p 222 

t This will be ftoin 2s Gd to 2$ per gallon, according to ar* 
cum^anccs • 
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With that prodaood, they will not call on me for foreign 
while win^ of at least five times the price, 1 liart this }ear 
taken the adrantage of a fine fruit season, and tnide several 
hogshrids If 1 live to present the Socaty with a taste 
of it vonit yeir% h<ncc, 1 hire no doubt of its being found 
worthy of Ihcir commtndation 

T ^^^not loncludi without icpciting rn} rccommi ndation 
to tht owmrs of garcUns in geniril, to ill turners in easy 
nrcumstancts, and country ginlUnun cspiciallj, to regard 
this useful practice -^and that thiy may do it to the greater 
adrantage, the increased cul*ivation of the black-currant 
plant stuns isscntul It is easy to increase, greatly pro- 
dnrtiTc, ami iK fruit, m general, cau scarcely form too 
Urge a proportion of the loixturr 

1 remain, with all due respect. 

Your fiitliful coadjutor, 

WILLIAM MATTHEW? 

Jfo/A, Supt^mber^ 1807 


A useful Rertpefor maktng Famtljf fVine 
R«^eipt fnt the Take, black currants, red ditto, whifi ditto, npo eherncfi, 

(black hearts arc the best) rasberrus, each an cmjiuI, or 
nearly an equal quantity If the black currants be the 
most aliundant, so much the better —To 41b of the mixed 
fruit, well bruised, put one gallon of clear soft water * 
otp three days and nights, in open vessels, frequently 
irring up the mass then stiain through a hair sieve 
he rcmaiomg pulp pres< to dryncbs Put both liquids to- 
Lthcr, and to each gallon of the w hole put three pounds of 
ood, rich, moist sugar, of a bright yellowish appearance 
(t the whole stand again three days and nights, Irequently 
irung up IS before, after skimming off the top Then 
in it into casks, and let it remain, full and purging at 
11 bung-hole, about two weeks Lastly, to every nma 
illous put one quart of good brandy, and bung down 
'' it dots not soon drop line, a steeping of isinglass may 
introduced, and stirred into the liquid, in the propor- 
>0 of about half da ouoct to ume gallons 
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N B G oo sober rits, c^peci Ally the largest, r I (Jl TT 0(1 red, Cooseb^rncj 
may be used m tbe mixture to great adraaUge, but it has b« added 
been found the best stay to prepare them separately, by 
more powerful bruising, oi pounding, so as to form the 
proper consistcnct in pulp, and by putting six quarU of 
fruit to one gallon of water, pouni^: on the aatcr at twice, 
the smaller quantity at ntght, and the larger the next 
morning ^This process, fmu»hed as aforesaid, will make 
excellent wmc, urumxcd, but this fluid, added to the former 
niuturc, will sometimes huprofc the tumpouud 


hUi 
uruui wkiic 


ANNO r ATION 

I am inclined to think the addition of brand}, here re- Brandjr perhaps 
OommeruUd, injurious an opinion founded ou thi authorjty 
of % rcspictcd friuid, formerly a chemist in a country 
town, who excelled m making family wine, and confirmed 
by my own experience A similar sentiment is cntertimid 
by Dr Andcrion, as appears in bisjudKious letter on the 
subject to the author of the preceding 'irtulo, inserted m 
Vol X of the Bath Society's papers, which 1 shail here 
annex 

I will only add, that the best home made wmo I recnllcctbMhruUr 
to hare t'lstcd was made by expressing the juice of white ^ 
currants, bruisrd but not picked from thr stalks adding 
water to the fruit after it was pressed, in the proportion of 
double the quAHtity of juice mixing the two liquors to¬ 
gether, and putting the whole into a barrel >ith three 
pounds of pretty coarse brown sngar to excry gallon of 
the mixture Stirling it well, and then leaving it to ferment 
with the bungholc at first open, and afterward loosely 
covered, the barrel not being quite filled As the sugar 
does uot imoi'^iatcly dissolve, the stirring must be repeated 
occasionally at IQ ter vals of a few days, till this is cJlutid 
After it has fermented properly, the barre] must be vtopped 
close , and it may afterwapl be bottled for use Some use¬ 
ful information respecting the ferment ition and maiugc* 
xnent of wine may be obtained from Mr German's paper 
on the wines of Champagne, Philos Jounul, Vol XVII, 
p 35S 
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! riccjved jowr letter some tliys ago re- 
sprrtjfig the ut/io^ fJiit may be made from the natural fruita 
of this rounfr), which I should haTc sooner answered^ 
c«Kil(l I (oiiimunKatc Miy thing of the importance I wished > 
bnt thil not bung the (xscy T fUt *i great rUuctance at the 
thoirglu uf hoiibUng >oii siJth any thing not satisfactory 
i nil s\y lifth else than that from our owu cvpc* 
ritncc for i short tunc past^ and uhat I have seen of others, 
I am inifictly sifisliul that s^iiic may bcxnidc from our 
nttnc fruits^Kil ind white currants, gooseberries, black 
nirriuts, iislhincs, and other fruits, (with the help of 
^u^n) i> good, 'iiidof ^is rich a flavour la all respects, as 
an) lliat aic iiuporUd fromabniad But the particulars 
111 tin |MOC<ss that may tary thi qualities of the wiue, 
uhert. tht mitetitls ‘ire the sunc, arc so numerous, and 
the lime (hit must <lapse before the result of anyexperu 
Hunt can be knoan is so greaf, that 1 despair of living to 
set any certamC) established oil this head At preseut I 
sometimes Cas(e as good wine of that sort os could be de« 
sired, and again as bad as can be thought of, made by tho 
same persons, when they can assign no reason for the dif- 
f<ronee From our own limited practice 1 have been able 
to uscertam only two points, that I think can be relied 
upon as tolerably well ctahlishid These arc, that 
age, I tni an not less than fhrer >ears, is required to elapse^ 
bcfoic any wine, th%t is to be really good, can attain such 
exctlUncc as to deserve the name of good, and itcondj 
that it never cau attain (hat pcrfectaoii, if spirits of any 
kmd be mixed with it 1 apprihend that most of our made 
Mines aic greatly hurt b) not adverting to these two cir* 


cuiustuncts 


Qiuiih /the Another circumstanie that is in my opiniqn very 

nccissarv for the formation of good nine of this sort, is a 
cert nil degree of acnitfg iii the fruit, without which the 
wine mver acquires the zest which constitutes its peculiar 
exiilKtice, but huarus forHardtoo rapidly into the state 
of vinegar Currants at all times possess enough of that 
xudiiy, but if goosebcriics bt too ripe they are apt to 

want 
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Want it, aod become insipidly snrat ftt an early period, Acidity nf 
though they soon become tinegar It ought to bo *^*tin*^/*^ 
marked, that the native acidity of the fiuit is diScreut from 
the acidity of viaegar, and possesses qualities extremely 
dissimilar The sourness of vinegar, vhen it has once 
begun to be formed, continues to augment with age, but 
the native vegetable acid, when combmuiwith saccharine 
matter, is gradually daminisbul as the fermentation pro* 
eecds, till it is totally lost in the vinous vest intet« hich both 
this and the sugar arc completely <onvcr(c<l before any 
▼inegar is produced if the fennentatioQ be proper!) con* 
ducted 

This I believe is a new opinion, whfeh ctpencnce 
alone enabled me to adopt not very long ago But 1 hare 
had so many experimental proofs of ihis fact, independent 
of the support it derives from reasoning. Chat I am satisfied 
it IS SI ell founded I am saio*li(d farther, that the wiuei 
of this countrv aredcbiseil chicllyby not adverting to it, 
and of which 1 think ) ou wiil be convinced alio by a mode* 
fdU degree of Attiuhon 

l*\iry person knows, that an insipid sweetness is the Tin. sweem<M 
prevailing taste m lijuors when they bigtn to ferment, 
that It IS gradually changed into a pungent vuiobity as 
process proceeds, but few persons have had occasion to 
remark, that the u/Uite unj of fruit undergoes a similar 
change by the fermentatory process Every one who tastes 
made w ines, however, soon after the process lias commenced, 
perceives that sour to a certain digrce is mixed with the 
sweet It chiuices, indeed, that the sweet is sooner blend* 
ed than the sour, so that when the liquor is tasted a fjw 
months after it has been made, it hath lost some part of its 
sweetness, but stiU retains nearly the whole of the sour* 
ness of the native acid of the fruit And as the vinous 
Aavour is y et but weak, the liquor apjicars to be thin and 
weak, and running into acidity It is therefore feared, Common 
(tut if it be not then drunk, it will soon'run to the state of 
vinegar, oh this account it is often used m this state, virhca 
It forms a tcry insipid beverage Frequently also, with a 
view to check the acetous process, and to give that degree 
of strength which will entitle It to the name of a cordial 

liquor, 
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Ijqcor, a cerlaiit portion of brandy is ad(I(^ to after 
which It rna* bt kept for some Umc Ihc ciTcct of thia 
addition is to put a stop to that salutary process of fcrxnen* 
tation which a as going slowly forward, and gradually raa- 
til ring the native vegetable acid into vinoub liquor, which 
being at last biciiderl with the saccharine vinous juice, pro* 
duns that warm ethilarabng fluid which chetrs the hearty 
and invigoiatcs the strength of man In this way the sharp 
insipid iUil poor liquor which was first tasted is, by a slow 
process, which rtquinta great length of time to complete 
it, converted into rich pleas ml wine, possc^aiiig, m a 
great degree, that high zest which constitutes its principal 
excellence 

My experience doo^notyct enable me to ^pcakwith 
ccrtaint} respecting all the areurostanccs Uiat may affect 
the flavour, or augment or diminish the strength of winc^ 
or ace tier lie or retard the time of its ripening Out my 
Ibcfli opinion at present is, that a great pirt of the flavour of 

Wine depends considirably upon the skin of the fruity 
ffuu which may be logmcntcd or dimiiiished b) the degree of 

pressure the fi uit is subjee ted to, and other particulars con* 
ncctcd with it, or by the macerating the fruit more or less 


^omc sooner 
If)? drinking 
ihin olki IS 


in the juice before Uic skins be separated from the pulps 
and that the ultimate qualities of the wine are considerably 
afleclrd by the proportion of the original native acid of the 
fruit, conjoined with the saccharine part of thcjujcc It 
seems to me very c vide at also, that the saccharine juice can 
be more quickly brongh* into the sUto of wine than the 
fit acid portion of it, and that of course tho^e wines diat con* 
sist ciiiirel} of saccharine matter, flavoured only by so mo 
pleasing vegetable perfume, sach as cowslip or elder-flower 


wme, and others of sitniUr sorts, may be sooner brought 


to be fit for drinking than those m which the juices of fruit 


form a considerable ingridient, and may be also made of a 
weaker and lightif quality And that fruit-wincs, m pro¬ 
portion to the dimmutioD of the quantity of fruit to that 
of ^ugar, or in proportion to the quantity of acid in the 
fritit, miy be accelerated or retarded m (he progress of fer« 
mentation, but that stfong full-bodied wine, of good fla¬ 
vour^ must have a considerable proportion of native aad, 

and 
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mA requires to be kept a long while before it can attain iti 
ultiDiafe pel fcctuin 

I ha\c liids too little e\perience in the practice of Grape wme 

making grape wint to enable me to i>peak with precision 

'llic flavour of dillimit kinds of giapcs wc know ranes 

coiisidtlablv, which must affect the wuic, but other cir. 

cuTUbtaniis in the process must aflect it grtatl} ^ It is the 

only fruit known in this countiy that allor U juice in abun* 

dance snffiLicnt to adiiiiC of bung made into uinc without 

the addition of water, or rich enough without theuseof sugar 

Twoytars ago the season was so fa?oiirabIC| that niy grapes 

fthe muscadine) ripened comphttly, and I dctcrmintd to 

try to make some w me of them witboui either sugar or 

water The juict was squeezed out by hand without any 

pressure, as 1 had no press It firmentcU very well, and 

after a proper time it was tried The iiqiior tasted bwoctish, 

but wanU.d much of th< vinous zcbtwc wished for This 

arose, I base no doubt, from the want of a due proportion 

of native aeid, which would hare been probably supplied 

by a complete pressur< of fhe must, had I possessed the 

mcaob of doing it, especially if the bunches of grapes had 

not been separated from the small fooUstalks to which 

the bin ICS adhere But not haring a quantity sufiiciont to 

raakr it north while to hare a press, I thought of another 

method of attaining thi end I aimed at, to which IwasBird>i iml wr* 

forced to resort, on hudiug that birds aod rernim are 

60 greedy of the grape, that it is a matter next to impossu ^ 

ble to pn serve them for any time here in quantities after and frequentl/ 

they are npe without bciua broken, which, by letting thg occasion a 

* ^ , roiKf\ by 

juice iiow out, lodges between the berru^ in the cliibtcrsy o^^enutg them 

and there becomes mouldj, and communicates a musty 

taste that cannot be got nd of 

To aroid all these esils, 1 determined to gather the fruit \nempe to 
when It IS so far ripened onh as jnst to begin to be pecked ihj» 
by the birds As the juiee possesses at that time more re* 
getabic aiiditj, and less qf the sacchaime tasct than when 
fully ripe, 1 conccire that the wine made from it will be 
sharper, and hare a higher zest than the other, but dread* 
ing that the juice might not be snfficicXtIy matured to do by 
Itself, I added a portion of sugar aod water to the juice, 

4Ud 
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and hate ppt it by for trial It fermented well, and tha 
Iiqnor has at present as promiMHj^ an appearance as I could 
wish Should this mode of making succeed, 

it will be by far the rbeapest wino we can make m this 
country, for the quintity of juice Yielded by the gra^m u 
so much more abundant, atid so much ncher than that of 
Ouroth<r frujts, and it ii ho much easier to be gaihered 
and othcrnise manageil, that it mu^t be much more desirt* 
bic 1 he quantity of fi uit produced too is much greater 
when tlioinisaie propeily managed, than can be gotten 
fiom the s ime i atent of ground of other fruits, as to gire itH 
decided priftrence on the whole I have jiut now in my 
collir above fort} gallons ol thatwuic midc from the grapes 
that wore gathered from a wall of about fifteen jards in 
length, and fifteen feet high Nor was that (rop above the 
aver igc Ni itht r had that wine above h iif the quantity of 
Sugar that other fruit w ines would have requin d 1 have no 
don lit that were vmeH rained from seeds of thi. best ind earliest 
•orfH, and rarcfiilJ) seketed when thej come to bear, we 
might thiH obtain a grape that would npen very well in this 
country without the assistance of a wall It is by no means 
improbabk that such a vino was once known m England 
*<Ncvt to the vine, I agree with you in thinking that the 
MffcJl currant is the best fruit wc have of that Lind for ma¬ 
king wine I have seen some of it that was truly excellent 
It would be of great une for giving flavour to some other 
Wines 

When 1 began this letter I thought tiiat I had nothing 
to say, but being once btgnn, it has run on to an enormous 
length 1 hope you will forgive me for it I now speak 
little, and write less and it rcqiiiies an eflort for me to bc« 
gm with either, but, like a disorderly clock, when I am 
once faiH ysit agoing, I run on perhaps without rhiiuc or rea* 
son ^Vidhing you success jn ail your useful pursuits, 

1 remain, dear bir, 

Yivir most humble servant, 

«JAJILS ANDLRbON” 


VII. Dcunption 
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VII 

Hc^otpUon of the Mineral Ba^on vt the Counties of Mon^ 
mouthy Cttamor^^any B/ccony Carmartkeiy and Pembroke 
Aff EuM'Aftu Mahtiv Commumcated the Right 
lion C F GxrK\ ill^ F il ^ ♦ 

1 Thf irregular otaI line, dcimeated on the annexed Limestone ba* 

ffiap (Plate IX ) «how» the inner edge of a 

stoat, bason^ in which ail the strata of coal and iron ororo^iand >ron 

{cammonly called iron stone) id South Waits are deposited, 

the length of this bason u upwards of 100 milcS) and the 

average breadth in the eountsei of Monmouth, (ihmorgan^ 

(irmarthcn, and part of Brecon, is from 18 to 30 miles, 
and m IVmbrokcshire only from 3 to 5 miles 

3 On the north side of a line, that m ly bo drtwn m an On the north 
east and west direction, ranging ncarl) through the 
of this bason, all the strata rise gradually northward, and ihc nunh, 
on th< south side of tin* Imt they use southward, till they 
comt to the surface, except at the cast end, which is in thecuuth 
tJCinitv of Pontipool, where they rise eastward 

3 The depths from the surface to the vinous strata of f^rpih^ from 
coal and iron ore depend upon their respective, local situa- 

tlons 

4 The deepest part of the bason is bttwc<n Neath, in De<*pi!St part 
Glam oigan bill re, and Llanelly, lu Cann irthen^hirc, 

Uppemiast stratum of eo;U here does not extend a mile iDiitr<uum 
a north and south direction, and not muiy miles in an east 
and west direction, and Its utmost depth is not above 60 or 
80 fafhoms * 

5 The next stratum of Coal, and thosi likewise beneath second snd 
it, lie deeper and expand still longer and wider, and 

lowest which arc attended by perallil strata of iron ore, 
of which there arem some situifions about 16 accompanied 
by irregular balls or lumps of iron ore, occupy the whole 
space between I.hnm'Uldock Uill, near the entrance of 
Burry river, to Llanbidie, from (he Mumbles to Cnbbatb, 
from Newton Down to Pendeiryn^ from Castle Coch to 
Castle Morlois, and from Risca to Llangattock, and m 

* rrooi Uie Philos Iran^ for 1808^ p 

length 
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Mill lVmbn*kc 
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$frnta at tUt 
ra^t end of the 
Uuiu 


length on th^ soirlh ^idi of tlie bason from Tonfypool 
thioiigh Kisra, 1 mLwood, LlantiifcHcnt, Margim, Sttansta 
l>jy, uul (line Wood, to LUiunaddof L Hill) and on the 
north Side through HUinafon, Mibw, Sirhony, Merthvr, 
AhudiU) Ab( r(H GI)ntony, Llandibie, and the 

Great Mountain to Fembroy Hill, mar LUmllyiu Car. 
marthon^hirr, and tin >r d< pfJts arc at the centre range of 
<»trat.i from 6 to 7(K> fathoms 

b I he sinU of co*il4i)d iron on running from Pem- 
brey till}, through Cuinartbui Bay and Pimbrokcsbirc to 
Si Uridt% Bay, art only a tuntiniiaiiou of those in the 
couniiob of (rlaiuorgan and Carmarthen, whieh he m\t to 
and parillel with the north sidi of the bason, all the ro. 
mamnic strata rising southward, and the middle ranges on 
the norUi side of the ba<on, are lost between whire they 
meet the sci near JJanmiddoek HiU and the south side of 
I’cnihuy iliU, in their course towards Pembrokeshire sn 
coiiMqiicnct of a contnctioii of the sides of the mineral 
bason, or ratlnr by its becoming shallowir, for in Fiin- 
brokeshirc none of the strata of coal or iron ore lie a bore 
bO or 100 fatlioms ditp, consequently all those which do 
not lii, above 5 or 600 fuhoms in Glamorgannkiit and Car. 
niarthenshiio have not r«*'irhed this county, by reason of 
thf basoD not being of suflicicnt depth and width to hold 
them 

7 llu stiata of coal atthi east end of the boson run. 
iiing from Pontypool to Blai.n ifon and Ciydach, and on the 
north skIc from thence to Ninty Glo, Kbbw, Beaufort, 
{^irhowy, Tredegar, Komniv, Dowlais, Penderryn, Ply. 
mbuth, Cyfarlhfi, Abirnant, Abu dare and Hurwaiu Fur¬ 
naces and Iron Woiks, ar< of a cokeing quality, and 
fhtnee the whole strati of coal to St BndeS Bay alter 
in their quality to what is called stone coal, (the large of 
which hi& hitherto bicti used far the purposes of drying 
malt and hops, md the small, which is called culm, for 
burning of limestone) the si vera^strata of coal from Pon- 
ty]N>ol, on the south side of the bason, through Risca^ 
Llanhi sent, Mirgam, and (line Wood, to Burry Hirer, 
Llanelly, and the south side of Pombrey Hill, are pnn. 
ripolly of a bitumi iou$ or binding qualify 

8 Notwithstanding 
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8 Notwithstanding the pnncipal strata of coal in Gla- Str^tn worked 
morganshire lu from 5 fathoms to 6 or 700 fathoms dtep^ 
still it has not been necessary to pursue these strata deeper 
than about 80 fatlioms 

0 The veins of coal and iron ore^ in the vicinity of Method of 
most of the iron works in Monrooi^ishin ind Glamorgan* 
aliirC) an drained aud worked by Itvi Is or huii/onUl drifts^ 
for which opportunity i^gm n by the deep valn\> which go* 
aerally run in a north and south direi tioii^ inturbcrUiig the 
range of coal aud iron oic^ which run in an east ind west 
direction, under the ingh mountains, itid Chercb) sirmg 
as mam drams, so that the cuUii i or miner here gets at the 
treasures of the earth, without going to the espense and 
labour of sinking deep pits, and encUng powerful fire* 
engines Howmer, in proms of time, m situations where 
the coal and iron ore that art abo>e the level of these na* 
fural drains become exhausted, it will be found necessary 
to sink shallow pits, and erect firc*cngines for the draining 
and woiking of the coal and iron ore, iinl at a future 
period, pits of greater dcptlis luusi be sunk loi the same 
purposes 

10 There arc veins or strata of coal m this minora] Numbering 
depository, from 8 to 9 feet ihuL. each, >thicli 

inake70{ feit and there are 11 more, iioiii 18 luchts to 
3 feet, which make Sl( feet, making in all 9o teet, be&ido 
a number of smaller veins from 12 to 18 intlics, and from 
0 to 12 inches in thickness, not calculated upon 

11 By taking the averagi length and breadth of the Produce tn the 

foregoing liiiTercnt strata of coal, the amount is about lOCX) ^ 

square miles, containing 95 feet of cod m 23 distineU 

strata, which wdl produce in the common way of work¬ 
ing 100,000 tons per acre, 64,000,000 tons per square 
mile 

12 If the whole extent of this mineral country was an Edges of the 
even plain, the border or outbreak of i«ch stratum vrould*^“^^“^^ 
appear regular and true, but owing to the mterposibon of 

bills and valleys, the edges of the strata, if nicely meabured 
and planned, would seem indented aDdmneven, yet m many 
instauces the due range is totally thrdwn out of course, . 

pi ponsequeoce of k&ots, dikes, or faults 


13 These 
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CUUilUC* 


1 liL irrcgulifi IS These faults or irrc^lanties are not confined to the 
c^ejidfAr of iho strata, but thej take grand ranges, tkrovgh 

tho interior of tht bason, generally m a north v)d sooth 
dirrctjoii, and often throw the whole of the strata, for 
hundreds of acres together, 40, 60, BO, or 100 fathoms, 
up or down, and ntilt dhere is seldom any superficial ap* 
poarance, that indicates a disjunction, for tho largest faults 
frequently he iindtr C4en surfaces 

It not profaa 11 As cYcry stratum rises regularly from its base to the 
iiU, tiutsiiy Btirfatc* and is frenutntlv Tisible and bare, in precipices 

vrm'»f''iriium , ’ . h j , ’ , f 

ronuuis uiidu and deep dingks, and often discorered where the earth or 
fovutd soil IS shallow in trenching, orui forming high loads, and 

by reason of the whole of the country within this boundary 
being so perforatid by pits, and so intersected by the Tanous 
operations of art and nature, it is not probable that any 
Tcin of <oal, iron ore, or other stratum remains undiscorcr* 
i d in this mineral bason 

T1\< ir <li^tribii 15 Glamorganshire engrosses far the greatest portion of 
cuuiu!2!*”^ coal and iron oio, Monmouthshire the neat in point of 

quantity, Carmartiicnshire the neat, Pombrokeshiro the 
mat, and Brecknockshire possesses the least 
Hrenlon^>out l6 Tho Strata of coal and iron ore in the last named 

county, which arc the lonest in the bason, break out 
^urt northward, and only take plane in the three following 

distinct spots, rcr 1st From Tnrth Ritct (which is the 
boundaiy between Lord Candor and Charles Morgan hhq ) 
across the rirer Tawe and tht Drin Monnt^n to the great 
forest of Brecon 9d A corner of gropnd from Blacn 
Romney to the north of Urjnoer 3d Another spot, 
Vrom^^hyd Kbbw and Beaufort Iron Works^ through 
Linyii y Pwll, near Tarcrn Macd 8ur, to where it joins 
Lord AbcrgaTcnny’s mineral property 
Princip^ 17 Note A piincipal fault is observable at Cribbaih, 

where the beds or strata of the limestone stand erect, 
another, of considerable magnitude, lies between Ysbrad* 
Ttlltc and Penderryn, where all the strata on tiie north side 
of the bason arc mored many hundreds of yards sonAward 
(as at Dinas) ^ ^ 

Linkc«ion« Note The limestone appears to Hit snrfacc all along 

Ac boundai y Uni. in Ac coanties of MonmonA, Olatn organ, 

' CormarAcB, 


^urt 


Principe 

iauh 


Linkc«ion« 


4 
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Cuinarthen< Brecon, and no doubt can be entertained of 
ite due range from Newton across Swansea Bay to the 
Mumbles, and from Llansiaddock HiU acioss Carmartheu 
Bay to Tenby In Pembrokeshire il appears to the surface 
on the south side of the bason, at Tenby, Iry Tower, Co«> 
chelard, Bu Church, Williainston, Lawrinny, Cord, Canta, 
and Johnston, and on the north 5ide of the bason, at Ttm* 
picton, Picton, Harrnton, and Persfidd, yet it ceitainly 
forms an underground coonccUon from point to point 


m 


The foUovszn^ ts an Enumerahon of the Strata^ at they 
appear tn ihe SecUofiy at thi Foot of Plate IX 


1 

3 

3 

4 

5 

e 

7 


8 

8 


10 

11 

13 

13 

14 


1^ foot Cwm little rein 
3| feet Ilendro Vawr vein 
Three or four small reins of coal 


£nu mention 
ot th& strau 


3 feet the yaid rein of Cwm 
Do the little coal rein 

3 or S courses of regular balls arc seen between 6 and 6 

4 feet Cwm Canaid coal 

Between 6 and 7 aie balls not >et worked 
4 feet, Clynderns coal 

The division between 7 and 8 vanes much tn die per« 
pcndicular distaoLe between tlic veias somctimei SO and 
sometunes 30 jards 
4 feet, the clay vein 
0 feet, Cwm Glo big vein 

Balls and little veins of mine are seen in the diviuon be¬ 


tween 9 and 10 

s 

9 feet, Cwm Wheru big vein 

3 feet, Cwm Glo little vein and If foot little vetfi wi^ 
^ yard of rubbish between them 

3 or 3 poor little veins of mine occur between 11 and 13 
1 foot vein above the balls 

3 coupes of balls, but no veins, between 13 and IS 

4 feet, Whera vein, a little rubbish in the middle 
There arc mines in the division between IS and 14 > but 
not vet worked 

3{ feet, and S feet vein These appear at Peojwaia 
with 1 foot rubbish between them. 


16 Sfeet 
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Eniun^mtion 
of tlie strdta 


15 S fe^tj Dowiaib JjtUe vfto, 4t Peuywain 

No mine yet found in the di\i ion between 15 and 15* 

16 4 fiet>ein between Cwm Mom and Penywaiu 

No mint, of (oascqueticc occuas 16 aud 17 

17 3 feet C wm Mom \oiQ J>etween 17 and IS the foU 
lowing occur in succc&moq a& hero bct down 

3 inctufr yellow vein 
d ditto J^u Bnth 

4 ditto the blue L vein 
4 ditto the } ellow rein 
4 ditto the lack rein 

^ ditto the fiortbean rein 
H ditto tbi f>urthe«ui CU^c Vawr 
$ ditto the (lurthean Cia^^ or blue Tein» 

1 ditto npperblick ]>m 
d (Jjtfu lowir black pm 
4 ditto Un lug vein 

3 ditto Oiirtluan ^pinkin 

4 ditto Cm the m Vawr gona 

5 ditto Gurthiaii Koappe 

3 ditto I’m Cirw 

18 Smoot ami lire rlav Bee ween 18 and 19 arc 
4{ imhis ton Cl black rtin 

4 ditto bluk ImIIs 

1 ditto iippei inch rein 

1 ditto land inch run 

5 ditto upper 2 ini h rim and 2 inches low cr 2 inch rein 

2 ditto n itg I'l bUK 

3 ditto hi st pm 

19 Couise of VLrj hard luck, 3 feet 
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VIII 

On Fatry^Rtngs litf W U Uoil4s»ton j!/ D Sec K S * 

Tiit Circles of dark-groen grass frequently observed in Vinoij^ 
old pastures^ and kno«vu to mos^ pci^oiis b}'the name fur uTr> 

>air}-ringS) although m themsebes of no itnporUuce, ytiunf. 
seem to claim some ittcntioii, if ui consider the many in¬ 
genious 'ittcnipts that have been mad^ to explain thur 
origin On such a subject 1 shall bi cxcusid odciing any 
cxaDunation of opimoiis prisioiixl) foiintd by others^ and 
shall then foie pi out d to relate such obscivaiious as 

I made, during a few }iars residence in the coniiti), on 
the progr(«sivc changes of thise circles, and ulacb seem to 
me to lead to a cletr and satislactory conclusion 

That which hist attracted tuv notice, was the position ofcirt^ni foiifq 
certain fungi winch are always to be found flowing 
these circles, if eiamincd in a proper siasoii lu the cise 
of mushrooms, 1 found them to be soMy it the exterior 
margin of the dark ring of grass llie bieadth of the iing 
in that lustancc, mcasinid Irom tinm toward the centre^ 
was about twelve or fouitein iikIhs, whiU the mushrooms 
thcmsclvob covered an exterior ring about four oi hve inches 
broad 

Iho position of these miixhrooms kd me to corijccfiircTii<'scoeri8«on 
that progressive tinrcabc^ from a cential nuiut. was hy 

\ . sprtafJjoi ]>ro 

probable mode of foimatiun of the ring 1 w (he more s« i> fi )m 
inclined to this hvpo^hc is, when 1 lound tint a second 

. - '' , , lUiy caiJHt>\ 

species of fungus presmted asimihr 4Lrrang(rncfi(, with re^ contuiML lo 
spect to the relativi pOMlioo of the ring and fungi, p>irf>vr lu tUe 
observed, that in all iiist uicca tin present appearance of ^ 
fungi was upon the exterior border of a dark ring of grass 
1 thought it not impinbable th*it the soil, which had once 
contnbated to the support of fungi, ought be so cxliansted 
of some peculiar necessary for tbeir production, 

as to be rendered incap ible ot producing a aecond crop of 
that singular class of vegetables The second ycarS crop 
would consequently appear in a small ring surrounding the 
orjgmal centre of vegetation, and at dVtry succeeding year 

* Fiiil Irons for 1607, p l^a 

the 
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the defect of nutriment on one side would nccei^aiily cause 
the nevr roots to extend themselves sold/ m the opposite 
direction, and would occasion the circle of fungi conti. 
Duall} to proceed by innnal enlargement from the centre 
outwaids Aa appearance of luxuriance of the grasa 
would follow as a natural ronscqnence, 9i% the sod of an 
in tenor cirdt woold always ht enriched by the decayed roots 
of fungi of tlic preceding yiarN growth 

B> rifcrence to Dr Hutton’s* Obscrvationv on cer¬ 
tain natural appiannas of the ground of the hill of Ar¬ 
thur’s Stat near Edinburgh/* we find the progressive en¬ 
largement distinctly noticed, but as he happened not io 
observe auv of the fungi that occasioned them, bespeaks of 
it merely as a piece of natural history worth recordings 
and for which^ a thcorv is wanting ** 

Ke<peeling the enlargement, he says, ffom all the ob« 
servalnms 1 hii< made, this progress seems always to have 
pioctulid m th< direction of a line bisecting the segment, 
fhi( IS to say, those portions of concentric circles are 
niTcr inscribed, hut always circumscribed, and for this 
reason it ippcirs, that those circles of which segments are 
rvhihittd to our observation must be increasing and not di- 
mitii^thin^ in their diameters 

Mthough Ui Hutton his on Hooked the real origin of 
thiSi dpptarancts. Dr Withering has ascribed ^hem to their 
frui cause, but hi^ remaiks arc confined to one species of 
agme (the aif ortMtin of his Arrangement), and do not ap- 
]KaT to hau bcin coDfiirocd by any subsequent observation 
of th(ir annual progress 

‘Mm sali-ifiid,” says he, that the bare and brown, 
‘‘or highly dothrd and virdtnt cirdcs in pasture fields colled 

arc raustd by the growth of tkit agaric’’ 
“ W h< r< the rmg is broun and almost bare, byr digging np 
the soil to the dtpth of about two inches, the spawn of the 
fungus will be found of a grayish whito eofour^ hut where 
the grass has again grown green and raak^ I have never 
found any of the spawn existing ’ 




^ Edinburgh Transactions* 
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Had Dr« Withering freqiiCAtty reppaUd this exammation ^pawnof Ciingi 
of the soil he would ha?c comeUd the last remark, which. 

IS not QDirersally true, as the grius laay at some period be luxurant 
found unant eTen over the uiidccajcd spawn During 
the growth of the fungi, they so entirely absorb all outn. 
merit from the soil beneath, that herbage is for a while 
destroyed, and a riug appears bare of grhst aurroundiog 
the dark nag If a transverse secuoo be made of the soil 
bcneatli the ring at th(» bme, the part beneath the fungi 
appears paler than the soil on uthei side of it, but that 
which IS beneath the interior circle of cUik grass is found 
on the contrary, to be eonbiderably darker than the ge¬ 
neral surrounding soil But in the course of a few weeks 
after the fungi have ceased to appi ir, the soil where they 
stood grows darker, and the grass soon Tigelatcs again 
with peculiar vigour, so that 1 have been the suiface eo« 
vered with dirk grass, although the darkened soil has net 
exceeded half an inch lo thickness, while tbdt beneath has 
continued white with spawn for about tuo inches m depth 

The sccUon of the space occupied by the white spawn has Prorrc^siva 
IB general nearly the same form, andmaj be compared 
that of a wave proc'^cding from the centre outwards, as its 
boundary on the inner side ascends obhqoelv toward the 
surface, while its eatenor termination tv marly maver* . 

tical position The extent occupied the spann vanes 
cousidirabiy according to the scaiou of the year, being 
greatest after the fungi ha>e come to perfection, and is n. 
deced to its smallest dimensions, and may in some caseh 
not be discernible, before the next ycer^s crop h* gins to make 
Its appearance • 

For the purpose of observing the progress of varions Annual m- 
circles I marked them three or four years m succe«»ion, b> citdTvlfrio^ 
iBcmons of diffeient forms, byuhicb I could distinguish 
clearly the successive annual increase, and I found it to 
vary in differeat circlet fk'om eight inchtg {o as much as two 
feet The broadest nngi that I have seen were those of 
Bie conmoQ mnshroom (\ig eampestris), the narrowesti„nninu>h 
am the most frequent, and are those of the champignon ^ 

(H weadei of I)r Withenng) Th^ mushroom accord-* 
logly makes cireles of largest diameter, but those of the 

VoL XLX ---Svrp&EiiEKT B b champignon 
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Three ocher cbaiopi^on Bre iBOfti regaUr There are^ ho^eter^ dS 
♦he^lamc^cfftct three other foogi ih&t exhibit the same mode of 

extensioit) and produce the frame efltci upon t]ie herbage 
These are the eg ierreuiy eg prorntiy and the I^fcopetdon 
bovuiay the Iasi of which is far more conunon than the two 
last nentioned agancs ^ 

rnnfirnution of There is one circumstance that may frequently be ob* 
ehitrsur serfed lespecting these circles, which tan satisfactorily be 

accounted for, according to the preceding hypothesis of 
file cause of their increase, and may be considered as a con* 
firmation of its truth Whenerrr two adjacent circles are 
found to interfere, they not only do not cross each other, 
but both circles are invariably obliterated between the 
points of contact at least m more than twenty cases, I 
have seen no one instance to the eontrarj The exhaustion 
occasioned by each obstructs the progress of the other, and 
both are starved 

I think It also not unworthy of obscrvalJOD, that dif« 
ferent species of fungi appear to require the same nutn« 
mcQt, for an a case of interfereoce between one arcle of 
pufi*balls and another of mushrooms, they did not in¬ 
tersect, but I cannot say positively that I hare seen more 
than one instance 

I once found that a tree had interrupted the regular pro- 
grris of a circle, but this appeared to be only a temporary 
impediment, as the extension had proceeded at the usual 
rate, and by passing obliquely from each side so to the soil 
beyond the tree, had given the ring the f&nn of a kidney, 
90 that another year or two would probably reunite the two 
extremities mta one enrre surroundi ig the tree 
ru^pswn Will Being disirons of ascertaining m what length of time a 
loivigctAte loil might again recover the power of producing a freeh 

crop of fungi, I cut a groore, in one or two instances, 
along the diameter of a mnshroom-nug, and inserted a 
quantity of spawn taken from its arcnmfercnce, with the 
hope of seeing it Tcgetate for some distance near the centre, 
but the experiment fuled altogether and as I shortly after 
quitted my rcsideore m the conntry, I had no opportunity 
of repeating the experiment, and must leave it to be pro¬ 
secuted by those who arc more favourably circumstanced. 

IX Account 
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IX 

Auouni of a Mufttal TnUrumentf called an Organisied 
Lprtf tnrenitd bjf Mr Ai>otruv% LcDHtfr, late Gei>* 
mefrtcal Sitrjetjor of Foreeit, qf Cou^^^le^Chdteau, %n 
the Vopartmint of the Atsne* * 

The object of the author tiaj simpl/ to improve the Or^mted I^re 
guitmlyrt) but by a simple m^chani&m he haa rendered the 
sounds of this nen in$itrument susceptible of sereral dif* Ca|>ftbie of uni- 
fercQt tones or stops> by tncAUs of which the performer jniuumcntiT*'' 
may imiUte screral instruments, such as the lyre^ the piano 
forto, the harp, , while it the sime time it is as easy 
to play upon as the gnttar-lyre, being fingered in t)ie same 
manner, and not more mconvcnient for carnage In ac« 
companimeuts, suIoih, and quirtcttoes, or with sorcral 
other mstrumenU, it answers t<jually well and, when it 
was submitted to the cxaminition of the first artists m 
)*arjs, the iiireiitor reciivcd the most ilatlenog enco¬ 
miums 

Mr Adolphus has likewise composed instructions for his 
new lyre, in whuh he details every particular necessary for 
learning to pHy on it without a masicr and m a second 
part be has added examples and lessons of every kind, to 
point out the advantages derivable from bis inventiOD in 
gradations of tone and eiprcssion, so that any one, who 
plays already on the guitar, or ]>rc-giitar, may render 
himself familiarly acqmmted with ll» instrument lo less 
than a month ^ 

1 hr fulloumg is a description of the instrument Dewn^tion of ^ 

I I he organized lyre has fiftein strings, separated into'**® iniiroment 
three xiutiDct divisions, and embracing the compass of 
complete octaves The three divisions are called the base, sions 
tenor, ind treble 

3 It has a row of six keys, which include the extent of 
three octaves ith thesa the pianoforte may be imitated, 

but tbe sounds produced are more soft» 

% 

* Sonnmis Biblioth^e Phy$kco^conom!qne« July, 1107, p U 
The inventor has taken out a patent for this ifistrumtnt w France 
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S By means of a mute tkc performer may Change the 
sound of Aht instrument^ either gradually or instanta¬ 
neously, from the loudest of which it is capable to the 
sofUst, or the contrary 

To apply tins mute the performer has not the least or- 
rasion to employ his brnd, or slop his performance all 
that IS rcquiriTlis to press with his arm on a pedal, which is 
precisely at the pi ice where the arm rests habitually on the 
instrument, and to mcrcasi or dimimsh this pressure, till 
the mute prodnros tlit. desired clfrrt 

4 The instrument has two necks, each with six strings, 
which arc fingered ip the sam'^ manner as the guitar-lyre 

5 7 he case of the instrument, which is mdispensaUy 
necessary for its coDTc}aiice from place to place, is equally 
so for placing on it, bcciuse, the performer being obliged 
to have the left knee raised a little, the better to support the 
iBstrument, and to gise freedom of morement to the arm 
ho rests his foot on the box, out of whuh rises a stand for 
the music, which may be raised or lowered at pleasure 
This stand folds up so «is not to increase the size of the 
ease, ajid adds but little to its weight 
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BASSI i BUTYRACEA 


Pol^ondna monogj/ma 


OaLYX beneath, four or fire Icared Corol, one pe- 
tallcd border about eight cleft Berry superior, with 


from one to fiae seeds 

btii^aeea Roxburgh 

Calyx ftre-Ieavrd, lUreons thirty or forty, cTOwmng tho 
subryUndric tube of the corol 


* From tM Asiatic Bcsearches, Vol VIII 





EAST XK0I4. BUTTEft TESE 


Fultfoby pkulw€iKihy QT phuluntOf of the lahAbAaots of Bynommes 
die Almorah hUls, where iht tree is indigenous Flower* 
ing time, in tu native soil, the month of Januarjf^ seuil 
npe m August 

Trunk of the larger trees, straight, and about %re orTruuk 
BIZ feet in circumference Uark of the young branUicg 
smooth, brown, and marked with small ash*coioured 
apecks 

Leaves alicmati, about the cods of the branchlels, pe-kes>es 
tiolod, ohovate-cuneate, obtUBt.pomitd, uiUrc, smooth 
above, villous undtrncath, veinb simph, and parallel, 
length, siz to twelve inches, bnadlb, three to six 

Petioles, from out to two inches long - Peiwlw 

Stipules, if any, miiiutt, and caducous Supulfi 

Flowers numerous, round the base of the }oang shoots, Floweti 
and from tht azib of the lower Itavea, puluncled, large, 
pale-}eIlow, drooping 

Calyt, four, ive, or six leaved (live is bv far the most CJyx 
common number) j ov\tt, obtusi, covered eztomally with 
ftrrngmous pubescence, permanent 

Corul, tube ffubc^lindnt, length of the calyx, border Corolla 
of ciglit, sprcadiog, obloag, obtuse divmoas, lunger than 
the tube 

Stamens, lilamcnts from thirty to forty, about as long Stamen, 
as the tube of the coral, and inserted on lU mouth An* 
thers lincar.ublong 

Futjl, germc conical, (ten or twelve celled, one seeded,) Pntil' 
down}, surrounded with a dowuy ncctanal ring Style 
longer than the stainins ^ ciigm i at ufe 

Derry oblong, generally pointed by a remaining portion Berr} 
of the style, smooth, fleshy, containing ont, two, or thre#, 
rarely more, large seeds, thi rest not npeoed 

Seeds obleug, rather round than flat, but differing in Seeds 
shape according to the number coutaimd in each frmt, 
smoodi, shining, light brown, with a long, lanceolate, 
lighter coloured, less smooth, umbilical mark on the m* 
side , 

This tree, which is rendered mterestiBg on account of its 
seeds, yielding a firm bulyraccous substance, resembles ^J*”!^^*^^*** 

4 * hoina 
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basns iiittfobuy (w Cot omandcl Plants, Volume So 19, 
•Jflo Astaltc Reseerche^, Volume I, pnge SOO^) no much a« 
scarce to be distinguished from it, except by tlie corol and 
stamina 

Here (id bawa buf^aeea) the corol »s of a thin texture, 
TPith a tube nearly c} liodnc, and border of eight, large, 
spreading, oblong segments 1 here (m boista laftfolia) it 
H thick and fleshy, niih a gibbons, indeed almost globular 
tube, and border of genr**ally more thin eight, small, 
eordalc, rather incurred segments 

Here, tht sUmina, from thirty to forty in number, hare 
long hlamuits mscitcd on the mouth of the tube of the 
corol 1 here tlicy arc ftacr in numher, hate rery short 
filaments, and are arranged in two, or three series, com* 
plr^cly 9ithtn the tube, to which they are affixed 

It may not be unpioptr to notice here some othci species 
of the same genus The following liotanical doicnption of 
bassto hn^tfoltay Lino Muni psgc 66i, 1 hare been 
favoured with by Doctor Klein, of T^angtiebor, and tho 
iccount of tth economical uses by theKeverendDoctor John 
of the same place 

Deror^ioit b^ Doefot Ktein 

Calyx, Fonanth monophyllum, 4«partitum, lacmda 
ovatis, acutjs, coriactis, cctus tomento fcrruginco obductiS) 
persist! ntibus 

Corolla n)onoph)1la, rampanulata* tubo rylmdracco, 
inflato, carnoso, limbo 8*partito, laciniih lancoolatis, 
crcctis 

Stamina, fihmcntalb, hrovi&sima, in duosordincsdifisa, 
quorum octo ad mcisurab lacinnriim, octo m tubo coroil<e 
inserta Anthers linearcs, ^ctaccx, acuU', (\tu8 pilose, 
limbo breviorcs, 

Pistil Gormen superum, ovatum Stylus setaceus, co« 
roll a duplo loiigior Stigma simplex 

Pcncaip drupa oblonga, U3 sperms, carnosa, iaciet* 
tens Scminibus subtngoms oblongis 

Arbor magna, ramis sparsis, erectis, horuontalibusque 

Folia sparsa, pchoUta, lanceolata, acuta, iDtegcrrima, 
glabra, vcuosa , 

Flores Iongc. pedum alati,a\dlares, sohtaru, etaggregiti 

Ut 
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1st Thg Dll, pleased from the npe fruit, b uied as«Oi>us<4i\ 
common lamp oil, by those uho cannot afford to buy 
oil of the cocoi-nut It is thicker, bums longer, hot dim* 
tner, smokes a httic, tnd gives some disagreeable smell 
2d It 1 ^ a principal ingndient in making the country for making 
soap, and therefore often bears the same price uith the^^> 

Oil of Ihc eocoa^nut * 


3 It IS, to the common people, a substituti for ghee, cookerj, 
and co( oa.nut oil, in their enmej and otlier dishi« They 
make cakes of it, and many of the poor gi t their hvilihuod 
bi selling these sweet oit cak(s 

4th It H iHcd to heal diflcnnt ernptioos, such as the lumcdi 
Itch, he 

5th The cake (or is used for washing the head , Iht cake 

and IS earned, as a petty article of ir do, to then coutu 
tries, where these tnts arc not found 

dth The Houcrs uliich fall in Matj^ are gadiercd by the aAinw 

common ptojile, dried m the son, roasted, and caftn, as 
good food 'Uuy m also brui^ and boiled to ijclU, 
and made into small balls, which they sell ore\chaiigc, for 
ftsh, roe, and vanuus sorts of small gram 

7th 1 ho n( e fruit, as uell as the unripo, i> eatin b) the r* ua eaten 
poor, as other frails Of the unnpe, theskm is taken off, 
and after tiirowiiig auaythi unripe kernel, boiltdto ajUly, 
and eaten with salt and cap^im 

8tb The leaves are boiled with wafer, and giren as a k^avesarntdi 
modiune, in several discascii, both to min, and to caffk 
9th The milk of the green fruit, and of the tender bark 
IS also administered as a mcduinc 


10th I he balk IS used as a remedy for the itch ind bark» 

11th The wood IS as hard, and durable, as teak woo^, Wocwi 
but not so easily wrought, nor la if procurable of such a 
length for bcam^, and planks as the former, except in clay 
ground, where the tree grows ioaconsidmabk. hiight, but, 
in such a sod, it produces fewer branches, and is Ic&s fruiU 
ful, than la a sandi, or mixed soJ, wJiich is the best 
auited for it In a sandvaK)il, the branches shoot out nearer 
to the groupd, and to a greater eircumfcrenct, and yield 
more fruit These trees require ^but little attention, 
beyond watering them during the first two or thr.^ 

(D the dry s asou Being of so great use, we haie litre 

whole 
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whole groTOS of tbem^ oo liigb, and &andy geoundt^ where 
no other fruit trtcb will grow 

12th ^\c may odd^ that the owIh, squirrels, lizards, 
dogs, and jackals, take a shire of the flowers, bi I the 
Tulgar bcluf is, that the latter, c sperully m lit u» of 
blossom, are apt to gron « ad, by too nuch feeding on 
them • 

Battfa oho*}i ffty Forster’s Ptod No 2()0 a ndtjre of 
tho Isle of /Vm/to, in the Mmth Sea Of this species I 
possess no other i(<ouiil ibau the definition which car* 
responds with tut hauil of the genus If Forstci lush^^ us 

no account of the ises of the tree, it may be wo*th wade 
tomakeinquiis when in loiiu itv'^Ifcrs 
PaikN sheff or buHir tree 4if Jjrtca^ we hare i..ison, 
from Ins description, and figu , as well as from dialog), 
to supposi a specie of tins «ame gi 'US At n % U2 of 
his trivcls in the micnor of fnm he says, “ 1 he appear, 
aocc of the fruit eiiduitl/pli(cs the tict ui the natural 
orde** of ra/Hifa, (to which b(u odorigs,y '>n' it has 
some rt'iembldoce to the madhufJi (re (l/aaw /atijoba^) 
described by Lieutenant harto^ ll^ u ju, in ihc Anatc 
Research is, Volume 1, page 30C 

Ihc people wire ire y whire employed ui coilGctiug 
tho fruit of the ^hen *rees, 'rom whuU they p ipare a 
Tigetable butter, meiitioncu in tho funne*' part of this 
wuik * 1 hcM treis gro n guat abundance all u^cr this 

Duoiban a Ih y are not planted b; the natives, but 
arc found giowing uatuialh lu the woods, and in clearing 
woodland fui uiHiration, enry tiee is cut down but the 
slua The tree itsdf very much resembles the Amertcen 
lAik, and the fruit, from the kunel of which, first dried m 
the sun, the butter is prepared, by boiling the korntl m 

* This commodit\, theu toulou^ which, literally translated, 
signifus tree hutto, is extracted^ b\ means of boiling water, from 
the kernel of the out. ha^ the consistence and appeal aoce of butter, 
ind IS III trulli m idmirable substitute (or it It forms an impor* 
tint aitiek ui the food of the nativet, ahd serves also for every 
^nii'shc purpose in which oil would oUierwise be used The de* 
maud (or a is therefore great Park's Iraveii m Af i 

wateB 
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water^ has somewhat the ^peaianc^. of a SjKmsif c\tfe 
The kernel cnvclopid in a ^wcet pulp, under a thin groan 
rind, and the bnfur produced frooi it, be&idea the advantage 
( 1 ^ I keeping the whoJc year without loit, la whitOTy 
rti and to p ^ i Jtc, of a itchir flavour, than thel^t 
Lit* 4 evL** i Hdtofi'v milk Ihc growth and 

pnpuratiou ot 1 ^^ o imodity s«ms to Iw aniongat the 

hrst obji o* , cm »idiiatr^, i« thi^ and he neighbouring 

liaiis 'i vsut tcb «i n'ain ariiiJc of thur inland 

onuucirv l«.k' 1 r*ii N in tjfita page 20^*8 
In t lomng account ol t C ha^iU luttfrwca^ byBassuBut^re 
Ml ( /II W 4 hnd xhc ptopli ot ah the dregs, 

fit I ihc fiin r P '1 * U*m bicni tian d , con^oquentJy 
* Hi 411 be IsUlc siK I bt the* wh Ic jncticss of the pure 
j»'uh/i bufUnt^ 1 ^ he thick oil >f b<tfua luftfoUay 

\uA }/i(ff ihi lufinb <'f itnotis pirU ot India 

k»h I UM aldiH, or uiixc* wUh ghee (cJaiilnd butter), in 
^1 d i 

On ciptain iktS de|>arture tor En^^attily in the Some gnenths 

bcginum^ ut iSo^, he gave mt a vinall quantity of th 4 ,*“d*w uv JSCW 
abovc*nen ( sub^l nec, obACiviug, (hat the only ac¬ 
count he could giu ne a was, that it was reported 
to Him i. veg(*4'dt }«od(irt ^un ^i’iHofab^ or its 

neighboTiin d wjun \ I A ti * ^ pfiuinaiuh 

Incoiacqurn ut thi rn^ irnnlioii ' ppiud lo >lr G-ott, 

(who IS s^'-tjo «d r Vi ii'r of '1 t ^ouiitix,) to make 
the neccssiry nquiiies in lion hi-n T ptoinred ati abuo* 
dance of well pren^' ved > mu t»«>, iC various tin es, m 
leaf, flower, and fruit Fiom tla^v^, and that gen(lujiufs 
accoiMit of the tree, and i s product, the foregoing descrip* 
tuiii was taken * 

The same sample, which I got from captain Hardwicke Keeps well 
in Januarify 1803, 1 have still by me It remains peifectly 
sweet, both in taste and smell W flavour is that of cloves, 
having, I pr^ume, been perfamed with that spice, prevw 
ously to its failing into his hands, a practice mentioaed in 
the following narrative .At this instant the tbermameter ss Consistent 
at Diaefy»flve, aud fur these six weeks, it has rarely been 
h^ow ninety, and has often risen to one hundred, or meye, 
yet It continues about as firm os butte? is in £/ig/end during 
winter 
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Mr GoU’s account of the tree^ and iti prodnet, u ai 
follows ^ 

The fire prodaring a fatJikc substance, known in this 
eonntry by the name of phu/aah^ is a native of the vllmo* 
rek hilN, and known tlirre b) the sami name Thetreo ts 
scarce, (;row9 on a 5lronit ^t>il, on the dcclmtits of the 
soutlirrn aspects of tht hills below ^//oioro/r, gY*nerally at* 
taming tht height, when full gtoun, of fifty fret, ssith a 
rirtumfirincf of sis 'Ihebark, of such spicimcns as I 
have hrcii able to obtaiD, is indtncd to smoothness, and 
«pcrkltd, it flowers laJanttan/^ dud the seed is pirfcct 
about yfMg’t/vf, at which tinu the nntivcs collect them, for 
the purpose of extracting the dbovc substanct On opening 
the slull of the sci'd or nut, which is of a fine chcwiutco* 
lour, smooth, 'iiut biiUlo, the kenul appears of the size 
and stM)>« of a blanched almond, the korncls are bruised, 
(IQ a^bmooth stone, to tlic consistcncr of cream, or of 4 
line pulpy rultsi, winch is thui pul into a dotli bag, 
With a moderate weight laid ou, and kft to stand, till tho 
oil, or fat, 16 expressed, which buomis imimdiatcly of the 
rousistiiicy of hog’s^lard, and is of a delicate white colour 
its uses an in fnidiciiu , bung highi) estccinoil in rhcinna* 
tism, ami t ontradjon*^ of (he limbs It is is also much 
(Stmned, and used by the uafirts of rank, as an unction, 
for which purpose, it is generally mixed with an uir of 
some kind Fxiopt the fiuit, which is not much esteemed, 
no other part of the tree is usi 1 

This trie IS supposed to Inar a strong aflinit) to the 
(modhacfT, or has^tt l<ttrfoli<i,) but the oil or^af, 
extracted from the seeds, diflers very mahriall^ The oil 
tVom till mazKa is of a guenish yellow colour, and seldom 
congeals That from (ho phtrfteah rouge ils immediately 
after expression, is perfectly colourless, and, in the hottest 
weather, if melted b^ ait, will, ou being iett to cool, re* 
sume Its former consistency J he oil from tlie seed of the 
war a, if rubbed on woollen cloth, haves strong a stain 
as other oils or auinial fat The fatty substance from the 
})Au/wi7h, if pure, Uiiig rubbed on woolicu doth, wiU 
leave no trace bcliind 

TU 
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am 

The oil of maua is oxprcwd m ronsidcraLIef qttAiiltlet 
about Cavnpoory and and bein^ mixed 

xith, 18 sold as ghee 

Tins fattj substauco rery rarely comes pure from ilin liills^ 
and rereiTo^ more and more adulteration, (by adding tho 
purest ghee,} os it passes down to the loti cr prorinces ago 
gires it the hrmness of pure tallowt 

Additional Bcmarkt^ the tame, tn con^equenre of a futo 

Quc 9 tea tran^nutted (v Mr C oit 

It IS supposed there might be annually piocurcd from Fvtiier rr- 
twenty to thirty maunds, at the price of faiirtecn or fifteen 
■II pecs the mautid 

lit It 15 never tak\u inwardly as n mcHlinnc, nor i5 it 
used in diet, further than that the dicg^, aftir the ]mrtr 
fatty substance is expiestioil, are oiltn, as nvubstitute for 
g)ieo, by the peasants, or labourers, who cstriet the fat 

3d I hare 5ome pure, which has been by me ten mooUis, 
and it has neither acquired colour, nor hid smell 

8d After it i5 imported into Rokafkhundy it is scented 
with uttf (an essential oil,) and a liUlc of the hour of Lu 
dtan corn f'rea mat/^} is addi il, to iiici i i>c its consistency* 

N B This fiour is added on atiount of its peculiar 
whiteness 

dth If itisdein, and free from dirt, it never imdorgoov 
any purification, if tho contraiy, it is hcatid, and filtered 
llirough a coiise rlolh 

^th The flowers nre never used Tht pulp of the fruit 
15 eaten by some, it is of a sweet, and II'it Ustc 

The ttmbir is white, soft, and poioiis, 'ind is nercrwc^i k 
made any U6<. of by tho natives It is nearly as light as tho 
aemul, or cotton tree (ifomdaxhcpfaj}hqUiffn) 
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XI 

Ob ei\ ahott^ ofi fVci ner*^ Stiex Scfusfosuf Poittonafff 
Politndiuftry from Btlhn^ tn Hokemiu * 

'X'fllS ftubsUQCc, c^ltd poiixhing slate^ is found about three 
milts south of Bilim, in Bohemia, immediately under the 
>Ggetabte mould, uid li v than a yard deep It » of a yel¬ 
lowish Colour, ind slaty tc \turc, hts an eaithy appearance, 
and kares a coloured miik on cloth Between the hngers 
itj8 easily reduced to a powder, which is a little rough to the 
ftel, It adherts strongly to the tongue, it is iiifufihic Its 
spccibc gravity according to Mr llabi rlc is 0 G , and if left 
twelve hours in ankr tOO paits absoib 117 In Saxony 
It IS known in the shops l>y the name of stiver tnpoit 

In the pHce where I obstrved it, near the top of a 
pretty high hill, it forms the superior part of a stratum, 
which lnclea^ i in density as you penetrate into it, and in 
somcpUcisat the depth of two yards it is compart, with 
1 yellowish and soim what shining aspect, like that of cir- 
tain soiDiopals hut it is not so hard, or so heavy broin 
crery thing I observed on the ^pot> the polishing slate is 
nothing more than a portion of this stratum, the texture of 
which i« loosened and altered by decomposition Accord¬ 
ing to Mr Keuss, who lives at Biliin, the stratum includes 
rcmainsof vegetables, and impressions offish Everything 
besides indicates, that it is a ncent a Hu vial production 
Mr Bucholz has analysed both the polishing slate and 
the adhesive slate, ileifsthujcr, that accompanies the menu 
lite of Mcnii-Mon tacit, which had been considered as ara- 
iiety of It and as Mr Kiapiiith has made a more full and 
anmplctc analysis of the Kkbschiefer than that he first gave 
the public, wc shall beie present the three analyses m a com* 


parative view 
Foltflung elite 
bj iJucJiolz 

SllCT • - - 

79 - 

Adhesive 

br Biicholz 

- - - , 58 - - 

sUt« 

by Kbproth 
- 63 5 

Alumiiie - 

1 

. - - 5 . - 

- 0 75 

Lime • - - 

1 • 

- - • 15 

- 0 35 

Oxide of lion 

4 - 

. - . 9-- 

- 4 

W attr • #• 

i4 - 

. . - 19 . . 

- 33 

MagncMa - - 

“ ft* 

- • - 6 5 

- 8 

Carbou - - 


* - - 

. 0 75 


99 

99 

98 25 
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The oxfde m the anal)5j» of the adhesire sKte by Bu« 
chotz was part of iron, part of inangAnese and in thu 
analysis by Klaproth tht gas Uiat <scip<4 is mcludid m the 
23 of water He likewise loniid an alkali present, but m 
too small quantity to be weighed 


self. NT in C XFJl?, fii 

Tabeliafische UebersuJu Jlr ihcr^fMJi cff{fmht» und 
menirenetzten S(o/fi See A (atudm oi 
and tompoiiiuiLheuttiul SulKitathcs^ uiihfhtf 
aecoKbuif to the Dtsetnific*- btf f'nd Slrom 

meyer^ M D md PtoJ ui Ooflm^cn JQ hole Shut 
Tables 180G 


Prof SrROMBVrR his here gi>tn a s^stimatic ar- 

raugement of the dilkrent substanus, that aic the 
cuUr objects of chemical ten net, hjUi a pretty copiouj>^*“ 
collection of s^nonitnu in (lumaii, J Uin, i*rciKh, and 
Jbngbsh Ihc only inooiatioii In has ilJowid himself, ac¬ 
cording to his preface, is the classing of oil, Migir, sfarcb, 
gluten, and beviral other segi table and auiiual jnalti rs, as 
oxides w Ith compound raduals, coikSivling iithci ot carbon 
Md hidrogen, or carbon, hidiogciu and nitrogen Among 
these he makes wax didir from fixed oil only iii being more 
oxided, and adipocerc fiom fit in the ^uni manner By 
the by, the only name ht gives for adipoccrc m the i ngliah 
column IS /a/-zi.ar, a literal (r.*nslatiou of the German 
fettteoLh^ 

With these tables prof S sent nc an account of i papqr inYesUjrttion of 
he read to the Gottingen Society, Oct 12 , 1805, eon-compound* 
taming part of the results of his chemKai mTutigaiion of " 

the union of hidrogen with loetah On die present oc¬ 
casion he confined hiiusdf to that of arsenic Ihis he ob- Be t ;> ucr ^ 

serves succeeds best by ifigisting an alloy of fifteen oarts of wu vaiod 
- j * , * hKlroeem 

tin ana one of arsenic with concititrated muriatic acid ui a 

retort connected vith tffe pneumatic apparatus He was 

led to this by the observation of Proust, that marutic acid 

completely frees tin from arsenic and on this occasion he 

convinced bunsvlf by experimuiiU, that the fetid hidiogen 

gas' 
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fTOir'cd, ttitcn fhc tin of (In sho|>8 i8 disSoiTcd m intl* 
riatic acidj is not a compound of tin and hidrogen, gt 
Fonrtroy con)oc(iirct in his Chemical Vol Vf, 

t> t>, (Pnghshi'd ) but of arsenic and hidingen When 
arsinicatcd hidtogcn gaa is formed m the manner directed 
aboTe, a \(iy pure oxmjriate of tin is obtained 

Though the orsciucaUd hidrogen gis retains tt& aeriform 
ifate under trery kooHn degree of atmospheric tciupera* 
ture and pressorr, prof S condensed it so far as to riduce 
It in part to a li<|nul) by immersing it in a mitturc uf snow 
and muriati ol liim, in srbich scTeril pounds of quicksilver 
had boon frozen in the c'oursc of a few minutes 

Ibe smell of this gas, he ^v}S, is not attiiccons, as has 
been said, though in thi hi«,lKst degree fetid and uacu 
mating iiM bloodtrl utiimilst pirtieularly birds, wore 
lulled in a Aw minnles in an atmosphere containing one 
tenth of this gas but frogs and inseits liTcd m it two or 
thne houri 11 food fresh drawn from a vein became black 
after standing a few minutes in contact with tt« and in sit 
01 i iglit hours a h}er of reduced arsenic w'ls visible on its 
snifacc Ihi rise of the fluid in the jar tikewi*c prorerl^ 
that ibsorptioTi had taken place , hut no such change ap¬ 
peared in blood exposed to pint hulrogcn gas Neither 
sirup of Tinfets, nifii^ton of litmus or turminc, nor paper 
stained with themy h its colour in the Un^t altered by tite 
gas Infusion of g*tlls, and dtkilinc sulphiiretf or hidro. 
snlplutrcfs, have no ohs'rviblc action on it It is not ab¬ 
sorbed bv alkalis, and scirctly m pcrr?ptible degn^ 
by distil led water, pirUtt larh if fr(<d froii lu as niuh as 
possible by long cbidlitimi If however the water coiUaiu 
atmospheric air, or if the discninted hidiogtn gis be 
miYcd with atinosphenc air, noi only absorption but de- 
composition takes |liec, pait of the hidrogen and of the 
Arsenic tombintng with oxigen so as to form water and 
brown oxtde of arsenic, and part appealing in the form of 
purehidrogrn gns and mrtalhe Aisenic IIe*nrc i^. that, 
as Proust ob^rrud, apr in which this gas is kept over 
waier wilt acquire a coating of arsenic and its oxide 

Ihe arscnuaPnl luUrogin gas burns m contact with at- 
iDOfphene air, arid a (bin coat of arscoious acid and browa 

oaidd 
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o\ide of mnentc » deposited on the sides of the fessel If porivinsof 

It be mi'ced with tnice its volame of etfoospheric »ir, 

product of the combustion i$ arsenious ecu! and water 

With SIX times its bulk of atmospheric air it will not take 

lire A mittore of it with an equal pari uf atmospheric 

hir cannot be fired by the electric^ spark With an equal 

bulk, of oxigen gas it detonates Tiolently, and the products 

are water and arsenious and with only half, orathirdi 

of oxigen gas, oxide of arsenic likcwine is formod, and 

part of tlie metal is reduced With fire paru of oxigcn 

gas it bums without detoirahoii Arsenic acid is formed 

in none of these processes Ihc combustion haring been 

tried Mitli rarioiis proportions of the twogisses in Vo)ta\ 

eudiometer, the mean of the expemnecyts gave 0 73 of a 1 n qauc 

cubic inch of oMgen gasa^ tbt proportiou rcr|mred bum 

I inch of arieuicated hidrogcn gas, in w hich the bidrogcn 

IS fully saturated with arvenit at the common temperature 

All acids, in which the oxigen is feebly combined, do* Action of sc k4 
compose arscnicattd hidrogem gas This phenomenon is 
aery striking with mtnc acid While part of the bu Hicik 
diogen, being condensed by the oxigcn of the acid, u con» 

Tertcd into wattr, another part is set free At the same 
time the whole p] of the arsenic is sepanied in theme* 
tallic form, but is very quickly nxided by tlio nitnc acid, 
and at length acidihed 1 he nitric acid acquires a yellow 
colour, ai d bubbles of nitrous oxide gas are extricateil 
from it The gas that ulti[natel> rcmiuis la pure hidrogcu 
mixed with nitrous oxide Pio< Sironuvtr employs the 
action of nitric aLid on the arHuiicited hidrogcu gas, to 
calculate the propoition of its principles, which, ac« 
cording to him arc. 10 600 arsenic, Atnl 0 31Q hidrogeo 

Nitrous acid decomposes it lustauUncousty, aud ursc* 
mous acid is deposited 

Oxigciured munatic and decomposes it, part of the hi. Ox\Roii\ 7 Hd 
drogen and arsenic undei^oing combustion, and the other 
being separated Oxigcuizid muriatic acid gas brought 
into contact with it in narrow tubes acts upon it in tho 
same manner as the liquid acid but if the two gasses be 
nixed in a wide jar, the whole of the arsenic is instanfly 
converted into arsenioos acid, appealing is a white w. 

pTur I 



WllKTinc KCWI 




Otlitr acids 


Acid lions 
of metali 


Porro^iTc mu 
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\ ^cry scnaiblo 
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V( markable 
efficiuf (ar« 
piMituic 


I 

pour, wkiJe pArt 6f the ludrogen forms and another 

part appears a^ parr hjdrogen gas 

Snlphunc, phosphoric^ and arsonic acid, equally de« 
<conipo;e this gu» but the olTcct is pioducod very slowly, 


and the arsemr u deposiltd for the most part m the me¬ 
tallic form In the d< composition of this gas by acids in 
general, a very perceptible mertase of Tolume takes place 


at the commence meni of the prouM 


Most of the. solutions of the metals in acids likewise de¬ 
compose It The hidrogen is in pvt burned by the disoxt- 
g< nation of the metallic oxide, and m many eases by the 
disoxigcnaiioQ of the acid lik< wise, with which the metal 
was combined, and forms water, while another part is 
roiircrtod luto pure hidrogen gas Thus the other conu 
poneut part, the arsenic, ib stjtarattd, and in most cases, 
at lev! It the comuxnctmcnt, appears as a pure metal 
but in general, if the acid hare a uc'tk affinity foroxigcii and 
flio oude, or if the mi taJ dibsolrtd in it be highly oxidod, the 
arsenic u soon conn rtod into oxide, and thence into ar» 
senjous, or soiDtltuus into aiscDic acid This is most 


striking with the coirosive nmriate of mucury, which la 
this experiment is convci ted into mild muriate This me¬ 
tallic bait IS sucli a sensible test of arscoKOttd hidrogon gas, 
that it lb capable of detecting it when miud with ten thou¬ 
sand times lU bulk of atmo^plunc an, or of pure hidrOk 


gon, as was found by cxpciiMUit 


prof ^Uoiuc)(r coiirlutlul with a rcmirkablc e'peru 
mciit, showing the tUoct of oil oi turpentne on arseni- 
cattd 1 1 id rage a g 15, all the phinomina of which however 
do not ippiarcasdy cxpluable iui cubic inches of the 
gdi being con Sued ovii this cxsuitul oil, all the arsenic was 
bcpaiaUd m the course of Uii bouis, so is to leave the hi* 
drogcogis pure \o pcraptibU deposition of metid or 
oxidi took place, but the oil ippeared milky and viscous, 
and alter some time small sitswU^J crysLils, terminating in 
pyramids, were found odhiniig (o the sides of the Tesoel 
These crystals, bang set on bic, burnt like oil of turpen¬ 
tine, emitting at the same time a rcr) distingyuhable smell 
of amnions ^uid ^ similar appearance took place m 
tranbBUttiflg arseuicaUd hidrogen gas through oil of 


peotioe 



INDEX 


A 

Accidents from th« sadden de 

compOHiclon of potash» 146 
Acid contained in nwoat, G3^Ia unAe^ 
67*-lii milk, 72 

Albmocs of Great Britain, account of, 
61 

Aldobarin, or the BuU » eyi., deicnbed, 
$ 

Alkalies, decomposition of, 76,156 
AUen, Wm £iq and W H TopfS, 
Esq on (he qiiaruitf of carbon m 
carbonic acid, and on the nature of 
the diamond, 217 

Altitude, mendian, nev methodi of 
findmft, 324 

Analysis^Of Side rite or l^ulite, 2(^—* 
Of cream of tartar, tlie py 

rophysalite, >3-^0/ animal acids 

orjament and realgar^ ^4—Of 
the several species of P(*ruvian bark, 
106, 20.^^Of the bre damp of coal* 
mines, HD-^Oi slaU, >b0 
Anderson, Dr J uu home made wines, 
Jb& 

Anderson, C Esq 316 
Andromeda s head, lU situation and de 
scription, 5, 173 

Angu tura baik, compared uith that of 
Peru, 120 

Animal torpidity, I6l 
Antares described, 6 
Aquanus, us situnUori, 9 
AquiU, described, 6 ^ 

Arc of the meridian measured ut India, 
309 

Aicet, M de, his process for obtaining 
pure barites, 21 
Areturut de<icnbed, 2 
Anrs described, 4 
Voa XIX 


Attraction of sur£ice», 14 
Auri|;a, lU situation, 4 

B 

Banks Sir J on the revival of an ob 
sokte modi, of manaKinf strawberry 
beds, 95^1 ettcr to, on the forma* 
lion of thi bark of treeR, 241««-On 
the economy of btes, 253-^ie 3} 6 
Barclay, Dr 3l6 
Bark of trees, formation of, 241 
Bark, Anguuura, 120 

■ of cherry tree, 119 
— of oak, 119 

‘ Peruvian, expenmenUon tcvcral 

species of, 100, 203—Com pared with 
various vegetable subnances, 119 
— of white willow, 129 
llarkf.r, Mr 3)5 

Barraudi Mr deacnptioA of his memi 
rial pendukm, 258 
Barytes, pure, pr< paration of, 93 

• hvdrogurettcd sujphuret of, 25 
Bason, mmcral, tn Walcv, 361 
Bos la butyracca, tht, described, 372 

■ ■ I « obovata, 376 
BixeaHa, M 50, 59 

Becs, oaturoJ Itistory and economy of, 
250 

Bonnet, Mr his electrical ^penmeota^ 
44 

Berger, Dr on the heighU of leveral 
places in France, 272 
Bergman, M on orpiment and realgar^ 

74 

Bemhaidi, H $n Tromoudorfr 
Berthollefs ^ectneal exponmenti> 51 
BaraeUui, oee Hiemger 
Block, Dr 199, 201 
Bkght u& wheat, iti cause and prertn* 
*tioo, 331 

A f Httd 



I N D F X 


Etmd restored tosi^ht» 90 
Btumcnbach, Proftshor^un Atbiiiocs» 
B^npland, M 126 
BouilUt St Vaur^uHiA 
Bra!Llrv, Dr on thi uiidtilatory Tdo 
Cl tv of H4 

Brough tni, ^[r on coloured co'icentnc 
nng^bfturicii 195 

Buch, M Von, UK 
fiucholi on the ah'iIvih < t slate, ObO 
Butter tree of ilu Tast Indie > a lioin 
meal and economicii account of, 
*372 

Buaeij H on Albinoes, H2 

C 

Cider Idni, a moumain in Wales, tar 
marly a volcano 2>}7 
Cadit, C A on a pro^my of can 
phorated watet, 26trunual 

4c»d9, 64 

ralomeli new mode of preparu « 240 
Calurmietcr, a newly mv^nud oiu^ 197 
Camphora ed water, 26 
Cancer, the comteUattoii) described, 4 
Capelh, it^aituinon, J, 4, 170 
Capricom, lU situation and deat.rip< 

ilOD, I 

Ciibon, <}uanutyi)f, id carbonic acid, 
^16 

CasHopeia described, 1 
Cataract^ of the ryef removed from pa 
tiants bt^rn blind, 99 
Casallo, M hi» electru tl multiplter, 

^ Cavendish, Mr 10l^Hii discoveries m 
akirtncjty, 4^^llis analy^ of com 
mon 4ir, 87 

Ceutaury compared with Pcnivianbark, 

no 

C« phe Os, \tM situation pomtid out, 2 
QlKiuince, Duke of, orv coluored con 
rentru. rings produced by liviog two 
ol>ieci g)aiis«» upon each other, 194 
Ctwwal theory, dai OM^eifi, 
ttons to, 170 * 

QkU^cal kbleS| JU 


** Chemist, A, his eorreetion ef lome 
nus statements in the account of Mr 
Davy’s decomposition of thu fixed 
alkalies, 14^ 

t hem trer* hark eomparrvl with that of 
Pi.ru, 119 

ChiSfll I Oil tl>c cataract of the eye, 
on lOb 

OlKvreV see Rohiquet 
Chii t radish ml, Lconomicat and me* 
di< iiial uses of, 7D 

Cinchona rxi>eninents on several spo* 
cies of 106, 209 

Cngan, Dr on Uie culture of the poppy 
foi uit, 3Ri 

Colours, experiineDti on the cause 
121, 177 
Columella, 175 

Comet expected lut January, obaerva* 
tions on, 263 

Consiell itions, a guide to, 1, 11, 173 
Cor Leon % iia situation, 4 
Corona Bortaln, ita vituation and de 
acnption, 6 

Coroinandrl coast, tnea^uremeot of a 
degree ai, 509 

Corvus, lU aituatiun in the heavens, 6 
Cotus, Its situation and deacriptioo, 9 
Coulomb, M hia citetneal balance, 45 
Crater, its situailon in the heavens, 6 
Crawford, Dr hui.xpe'rimcnts on heat 
erroneous, 199, 200, 201 
Cream of tartar contains lime, 20 
Cuthbertson, Mr his electronteter, 45, 

Cygnus, description of its appearanew 
and situation m the heavens, 2, 5 

D 

Dtlton, ^Mr on the gas of sUAdiDg 
water, 150 
P Artet^ are \rc( t 
Darwin, Dr 248, *'39 
Davis, Mr hit improvtd muhma Sot 
painiers and gluittrs, l«>i^Oo the 
bhgUt m whs^t, iaIB 


Vvfj, 



INDEX 


tHxy, Mr on tU« dcecntpcisition of si¬ 
llies 10, 78, 14G, rib, 17^—On 
the analy»ii of air, 88 -^Or son^e 
cUemK^ agents of electricit), n 
^ccondolk, M abstraci of hi& L^*a\ on 
the medicinal proprrtit of pi ioi%, 
compared with th u cxitmal loiro 
and natural c)ti»i8ratiou, 17 
2>ecay of wo'id, pii'Vtiuion of, 
Delphinu^, M(tutiun, 9 
De I uc, Dr Iblr 

DttdiAmp'), Jim M hi *i‘i<*oircrjr ^f n 
peculiar salt m Tonis vn t rk, Mi 
De^toucKet, M on tlu Iirk mi cream 
of ^rtar, iO 

fiiVrux, M on animal uids, (A 
Dnmond, expeinnenu on the iiatur 
ol Uu, tliO 

Di»)nn, M hi^ ob*l^r^atlona on the pre 
tended attraction of aurfocc^, an wer 
til, 14 

Donovan, Mr hi$ account of an ex 
cincc volcano m Bruaixi, 2yt 
Draco, the roDHtellation dcacnbLd, 2 
Drufs indication of their virtues, 17 
Du Hamel, »€e Hamel 
Du Font, Ace Pont 

DyU'icu> on a pamphlel lauly published 
by the Uev S Vince, cm the cause 
of grasiUUon, dOl^\nswcrcd, 344 

r 

Eelipee of the sun, l6th June, 1806, 
remarks on, <^1 

Ecliptic, pule of, directions for finding, 
10 

Edinburgh, a new society of natural 
hvtory e^bli»hed at, ol7 | 

Electnciiy, 37 
Estner, M 80 

Eudiometer, a new one, described, 86 
Eyt, Mr S H Van, on poppy oil| 

898 


Fairy nog , 340 f 

Family wuie maktn^, improvement! Itt, 

Fire damp of coil nuiMO, c\pcrimenU 
on, 1 \9 

Fisher, Mr G A 201 
fixed 'lUiv, table of their distances from 
t ich oihcr 11 
fi mdiuut, its siuudou, 9 
f orsti I s Bissi X obovita, olC 
I it ircKis, M his niutysi < f Feruvian 
bark, 1 Mistake in his Chumcal 
>isUin, 

FuUe tmi, Lu ut ( ol llH 
fries^ebtii, Mr ^18 

G 

Gahn, 1VI on the (luorH: acid contained 
in the stone called pyrophysaliie, J 6 
Oitvsnic trough, improvtineut m, 148 
Oalv na.m, 1M3, 170 
Oanieil, J Esq on the total eclipse of 
the sun on the l 6 ih of June, I 8 O 69 
wi*h some new methods of findirif 
the suo Of moon ^’^ffTrulian altitude^ 
and the approximate time, by altitudes 
t iken ne^r the time of noon, 321 
Cemini, their situation and appearance, 
>, 173 

** Geognosy, Dements of," a work rrs 
ecntly publi'ihed, 319 
Geological observations irf France, eon* 
eluded from Vul XVIlt 272 
Germander corapari.d with Peruvian 
bark, IJO 

Gibbir, Dr on ihe non exisience of 
oxigen and hidrogen as bases of par* 
iicular gases, ihe action ofgaJvc* 
nism , and the compound nature of 
heat, 170 

Glaaiers, see Pamieit 

> O'adiUciii 

b2 i 



I K D E X 


<SleditscK, M \7 
Gmelin, M 17 

Qo% Mr account of the vefeta 
ble gutterVif 577» *^7^ 

Couftif Mr torpidity m Animals^ 

101 

GraAing, nlvanta^r^ of, 1*5 
Grandi, M di i TO 

Crass b riped or ribband> oxcdlentfood 
for rattle, iOO 

Gravitation, i()v<uigation of ibcau^r*, 
004, 44 

Gravity, of aif, !4^Uf light 

Jt3, MV-Of wwr, 14^ 

Grenville, Hon C F 061 
OreW| on the hirmation of iliebarkof 
trc«i> SM 

Guido te the con tillMions 1, 

Cor recti d 9 171 

Guyton de Morwui M on lauhtc, 
i 1 «Un coin sum, the aiM 

of air, the cufiibu^tion 

of the dumoiul, ^10 

K 

Haberlo, M oBO 

Habus of aniinaU, remarkable eGect» 
of, - 

Il*ih.^, the first who obserstd the ab 
iiorptiOTl of ail in cerUin rases, 

On the comparative velocity of air 
and water, l44^Hu theory of the 
formation of the bark of trees, 
MoUett, Mr on the use of tobacco water 
in prevervu^r crops, by destroy 
ing insccu, and on the use of the 
striped or ribband grass, 301 
llsmel, Du, on the fornutiou of the 
buk of trees, 

Hatchett, Ghailes communica 

tion Ironi) cunumiiig \ devcnpbnii 
of a iiesf eii lioiiietcr, by W li Pe 
py , Faq accompanied «Hh cxpcri 
menueiucuMidK its application, bO 


Hauy,M 37 • 

Heights of various place*: in France, 
concluded from Vol XVIII 372, 
277 


Hum, M his analysis of thesidente, 
20 

Helvttiuv onAlbinoes, 82 
Henry, Dr W his experiments on the 
fin dvmp of coal mines, 149 
Hercules, its situation and descnptjon, 7 
Herscheli, Dr on tlie cause of colour 
ed couccotric nngs between two ob 
ject glasses laid upon each other, as 
di>eovired by Sir loac Newton, 121, 
177**On the ua ure of the new ce¬ 
lestial body dilcoTcred by Dr Gibers^ 
and on the comet which ins expected 
tovppear list January lu its return 
from the sun, 269 
Herder, Mr 31$ 

Hisinn.r and Beraelius, their analysis 
of a stout called pyrophysalite, JJ 
ifome, Tv Lsq hts account of two 
children born with cataracta in their 


eyes, to shew thit their sight waa 
obscured in very different degrees, 
with experiments to determine the 
proportional knowledge of obiects at 
acquired b) them immediately aAer 
the utaraets were removed, 99—On 
the structure of the different cavi 
tics which constitute the stomaeh of 
the whale, compared with those of 
niminitiiit animab, with a view to 
ascertain the situation of the digest 


ire organ, >4B 

Hiimbuldt M Von, 116, 818 
Hunter, Mr J on the economy of 
bei», 2^6—On the cavities in the 
siomac}! of the whale, SsO 
liiittoJi, Pr remarks ou his theory of 
granite, ol9—Hn observations on 
faiiv rmgv, 366 


Huygens, M 121 

llydta, Its situation desvibed, 6 

Imdii, 



INDEX 


I 

liuLa, measurement of a icgree in, 
309 

insects destroyed by tobacco vaur, 298, 
JOl 

Irnne, Dr 199 
Isenflamm, 17 

T 

Jameson, K s>sieTi of 

mtncralo^y, 319 

J G C hIS improvement tn th^ Gsh a* 
me trough* to prevent Uie cuneiu 
from being meltcrd, when the action 
IS very powerful, 148 
Jussieu, 2/ 

K 

Karlen, Professor, 318 
Kirwan, R Ls^ 318 
Klaproth, biv cxperimenu on tin I a 
auUte of Vorau, fiO^On the copaa, 
•i7^0n vlate, 380«»6ce 3 lb 
Knight, T A Esq on runing new and 
early varietjc« ol the pouto, 97«--On 
the advantages of gralung walnut, 
mulberry, and chosnul trees, 173^ 
[ Oil the formation ol the bitkof trev^ 
S41^0n the economy of bees, JbO 

L 

La Lande, his account of the relative 
situations of the diAVreni stars, by 
which the pnncipal convtelUUuiis 
may be distinguished, 1«>^orTections 
of some errors in his catalogue,, 174 
Lambton, Major W his uc|untof the 
measurement of an arc of the men 
dian on the coast of Coromandel, 
JW ’ 

Langaage of brutes, 253 
Laplace and Lavoiiicr's calorimeter de 
fectm, 297 


Lavoisier, on the qniniity of carbon 
contained m carbonic acid, 
the base of potash, 008 i 
Lasulice, analysis of, 20 / 

Lectures at St ThUma&’s and i.suy^ 
HospOaU, 160 

Ledliuy, Mr A his new musical ui* 
strument described, 371 
Leo, iN situalion and Appearance, 4 
Libra, Its Situation in the heavens, 4 
I ight, speciftc gruMt) of, 143 
Lisne in cream of tartar, 28 
1 innitus, 17 

Lyra, direcuons for divcovering, 2,4 
Lyre, orpmsfd, J71 

M 

Maenighl, Rev T 318 
Malpighis theory of the formation of 
she bark of trees, 241 
Mammoth found tn a perfect state 
107 

Marlin, Mr E his description of tfao 
mineral bason in the eountiet of 
Monmouth, Glamorgan, Brecont 
Cvcroiirthen, and Pembroke, 361 
MASkdeync, Dr 144 
Mattliews, W Esq en family wine¬ 
making, C53 

MaupiituiH, onalbinoes, 82 
M( ridtaii, measurement of an are of, on 
the coast of Coromandel, 309 
Meuder, Mr 318 
MUk, analysis of, 72 
Mimral boson m Azalea, JGl 
Mineralogy, 318 

Mirbcl on the formation of the bark of 
tn.es, J42 

Mohs, Mr F 23, 318 
Moll, Baron, 20 ^ 

Mont Blanc, bncf descnptioo of sordS^ 
mount'uns in the department of, 272 
Morosso, il9 

Mountains m Prance, 272, 277 
Musical instrument, called an organ* 
Ued tyre, 371 

^ bUime^ 


INDEX 


K 

Mr machine 4J 

hoity-'V Mq dlB 

)ileivton, Sir I hu dmo«^ of roUnir 
td coAcenine nngs Itetwoon two ob 
ject gU^SL'i) Uiii 0110 tip<m the other^ 
151 p 177*^11 hvMU 
N ft. O letter from, #onULmmq oomo 
remarks on, and emendatioit^ of Li 
Linde s guido to the eocut« lhu»otu> 
170 

cuptpored with Penaiiin hiri» 

119 

O. 

Onk<s dC7 

Uil of the Clkineat riilMh, 79 
Olhi rt| Dr on the netim of the hew 
edcbtUt hedy dis<oeenHh]r him, 8^ 
Olivii ro, Dr ^ritu (h , HO 
OphiocUi, or Serpen Ur »u>, itHbilotnort 
41 d debCTiption, 7,173 

Ontju de'^tihed, , 4 
Ui\Hniciit csaniimd, 74 

end Gluicrs, iinprm*^ iru 
chine |iir, 19 

F^JlUp M hxs pyperiiuent it ronquer 
Ang the torpid <h ptwmon of 4 mar 
mot, ICi.) 

• pAfk, Mniigrt,® he. tr<oiintof the but 
ter tree of Afric i J76 
Parre, Dr on thi ejutoof the di lit of 
wood, Aud th(.jni4Ub of prcvenlmg 

itp 

^ (d, Mr on eitnphorated water, 26 

Pegsuus, description of its appearance 
And situation among the btars, 5 
Pendulum, a mvrtunil, desenbed, 25S 
P(py), W K Csq hi liew eudiometer 
described, Ht>>^On the quantity oR 
eerbon ii\ t.aiboiiic acid, ardoit the 
lUttirc of the dumoud, 216 


Perilous, the constellatioB, detenbed, 4 
Peruvian bark, re# Bark 
Philommatosb account of an accident 
from tlie sudden detlagrAtion of the 
base of potash, 14C 
Phosphorescence of bodies from the 
action of tlic electric ucploston, 199 
Pisces, lU situation and descnptioo, 10^ 
174 

Plants, medicinal properties of, 17 
Play fair, PrufL»sor, on veins of mine 

rals >^19 

rUx, 17 

Pleiades, the, desenbed, fi 
Plot, Dr 169 

Pole of the eeliptie, direcuoiis for find 
•ng, 19 

Pont de Seniours, M Du, on the tor 
ptdny ot anim lit, 161 f 

Popji), cuUuT< of, fot oU, 8S2 
Poske, Mr 290 

potash, Oi composition of, by Golta 

nism, 19b 

Potash and its base, expcnmcint anj 
o1>scrvatu>nt on, 307 
Poll Mr on the rauract of the eye, 
IOC 

Potit4X, on raising new and early va 
rictics of, 97 

Prato, Dr J C de, in answer to some 
obsenauonb of M Di»pan, on the 
pretended lUiartion of surface be* 
twicn oil and «\tcr, 14 
Pric rl(), Dr on the different Innda of 
air, ft7 

Procyon,its situation and appeattnee, 9 
Proust, on orpinieiir, 7b 
^ruphysalitc, descnptioa and cLemical 
auoly^b of, 03 


Raphanut ^inen^ii, 6b 

Readc, I>r J description of his newly 
invented calorimeter, 197 
Realgar examined, 74 
ReguUis, us situation, 4 
Rem, M 369 

Kigtl, 



INDEX 


i?s ttvpauon ia b«»fens 3 
Rittcr> M 23 

Rnbiquet, on tbe pr«patBSion ot poro 
bftryte4> 2 3 

Robiquet anrf Chc^rcul on tQ« sponta 
neo K (tAci>fn|KMSion o( cliebydrogti- 
retted sulphurct of baryte*^ Zi 
Roo^ of ItoiHe?, uaprovedy 2h6 
llouppe, 2\9 

ftcMtbui^b, Dr hi4 bot&mcil and eeo 
nomicil aerount of the buUer tree of 
the East Irnlie^, *)72 
il07i Oencnli 
Rumination m animaU, 346 

S 

6agnu»iu6| lU fituauon and deaenp 
tion, 6 

Salting and smoking megti cypedaiious 
and smiple process fur> 00 
SauKurc, M on aibinoes, HI, 60 
Schrocter, M on 'he p1*uiet Vesta, 264 
Scimtinc News, 7P t57, S40, Si 7,061 
Scorpio described, 6 
Segiun, M "X misukc of, n I iiise to (he 
aqueous uifuBiousot Priuvuii biik, 
107 

SiOente, the, nn thsis of, 20 
Sight rcdtond to (wo children bom with 
catox^icts, with expc*nmcn r(»d^hr 
mmc th( propo Cion il ku>vikd<,r nf 
objects acquued bv th( m ininuliitiH 
after rc^t >ratir>i], 99 
Sinus, doscnbcd, 0 
Sknmfthire, jim Mr W on the phos 
phorescuicc ofbodic , fromtheocuoji 
of the electric explosion, 15^ 

Slate, analy»o pf, 3b0 

SlatiDg houses, new method of, 2b6 

Sa^om^, M 115 

SpaSlaiisani, Signor, 1o7 f 

Specific gravity, sec Gravity 

Spica Virgirii , dcM:r>be t, 6 ^ 

^ur , an account of \t\4 relative situa 
tio I of, by which the principal eon 
sfilUtioni may be distui^uished, 1, 

iu 


Stomach of tho whale, on the sinceture 
of, corajiarod with t'ut of rumiAaciag 
ammxls, q^0 \ 

Strawberry oed^ manag^^H o4 9^ 
Stmme)cr, Dr account of hii cMboii* 
cal tor Is, 081 
Sarfucs, UiracUort of, 14 
Sweat, ainl^stbof, 6S 
S)lvn»ier, Mi C oo tiM advenUfti of 
Duilealile sine, and the purpoMg tp 
whi h It ma) be applied, 11«-«Ontho 
dec<Htt|>o%ition uf the 6xtd alkali* 
Oalvancsm, expemnenta 

and '>Ssenatioas on potash Mid lA 
b»c, 007 

T 

Tan compared with Tcrumn bark, 119 
Tarur, criamof, couujns lime, 2# 
len nnt, S Lsq on the naturo of the 
duinoud, il7 

Tlunaid, M on the analysis of sweat, 
thr> acid it coniaina, and the acids of 
urmc and milk, 60*»On orpuneai 
nnd rcilgtr, 74 

Thinsnii, Hr 1 on the ftro*damp of 

coil tilliicv, IjO^SceSlH 
TiinlHX aved in budcUu'*, 266 
i« bacco \t Iter, Us use in destroying 
insects, 298, 'jOI 
Torpidity of anim'ils, 161 
1 ndl, Dr his account of two ckuidicn 
bom in Tnglan^*, with the character* 

I tic of Ahiiurics, 61 
TrommsdorlF and Bi rnhaSih, their ana* 
I) IS of the suU ntc or liauUie, 20 
TugwcU, Mr hu» new method of slating 
houses, described, 26o 

V ^ . 

V tn Ejs, tee Fvs 

V'iuqu< Jinand Boudlay, th eir Report oa 
4 memoir of M Dcstouches on tho 
• lime of cream of tarur; 20 

^auqudiAi 



INDEX 


Vaaqoelin, ha cxpersmcnit on 
the venous species 0/ cinehone, 106» 
S03 4 

Vetiiis of minerals divided into h»o 
oroers, Slo 

V^tAj obiCTvetioni on the pUnet so 
called^ Sd% 2(34 

Vuue, Mr rcmvkt on hs pempbtet 
reepeeting tlie cause of graviutton, 
904-*Antwered by the euthor> 344 
Voee!» 17 

Voleenoi extinct, m Bntaio, account 
4 of one, 257 

Yolltt'i ptie, expenmcntel ohservetioAS 
ou> M 

V 

Unooi tnslyiii of, d7 
Urae Major described, 1 
Minor dcoeriM, 2 

w 

Wliker, P Esq J15 
Ware, Mr on the cetvact ^ the eye, 
100, 105 

Wiipi, economy of, S56 
Waier, camphorated, 26 
Water proof leather, receipt for staking, 
535 

Werner, Profts<or, Slg^Obimatiens 
on his tJcx tfhiMosib politonus poll 
ersehtefer, 580 

Weraenan Natural Mi»tory Society at 
£dinbun,h, 317 

^ Whale, slOQU ii of the, on the structure 


of the different eavtties ja( which it 
w eofiiututed, 348 

Wheat, blight in, 359 

Willca, 17 

Wdke, M 48 

Willow bark compared eith that of 
Peru, 120 

' Wines made for frmily use, improve- 
tntnts uu ^58 

Winter, Mr R on a method of finding 
rho speeific gravity of light, and ha 
defence of the undulaiory system, 
143 

Witl enng. Dr on fairy nnpi, 368 

W N on albinoes, 84—On Pr Craw 
lord’s theory of heat, 202—On find 
ing a substitute for (obacco for the 
purpoie of destroying iaiocu, 301 

Well avion, Dr Uis improvements lu 
eluctncity, 43, 44«^n fairy rmgs, 
367 

Wood, decay of, inquiry uttothe causes 
of, and the means of preventing it, 
528 

Wngbti Dt 316 

y 

Young, Dr ha rcpenmantsCifinirable 
to the unduUiory synem of light, 

141 

Z 

Zinc, malTeab)^ uses to which it may 
be appbud, 1 1 


END OP TH£ NIKREENTlt TOLUMU 










